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Doctor Blake 
calls it 
SECRET 


It’s true, but the thought never crossed our minds until we heard the 
remark that any man who uses top grade lenses has a secret service force 
constantly working for him and the people for whom he prescribes. Dr. Blake 
calls it the secret service of quality and names as its agents good design, cor- 
rected curves, dependable accuracy, fine polish and true focus. 

These quality agents work quietly. They’re unknowns to patients. Doc- 
tors sometimes forget they are there. But, without their protection, maximum 
lens performance is wiped out and reputations can be crippled. 

Kurova F flat top bifocals are rich in lens quality. F’s are equally rich in 
the secret services that quality gives. You can prescribe them with assurance 


of full protection to yourself and to your patients. F’s are really fine lenses. 
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ART-CRAFT 


Made in U.S.A. 


ART-RIM 


. 4 completely new Art-Craft design, skillfully, 
painstakingly engineered to provide a frame with 
irresistible flattery in every lovely line. 


Its instant appeal is as time-saving as its fitting. 


Coleus : Briartone, Bronze, Blue Slate, 


Black & White, Satin Blue, Blackwood on 
White, Redwood on White 


© Sales ofsices OPTICAL COMPANY, INC. 
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Top rims in 12 colors 


Deluxe Endpiece 


Drilled Endpiece 


Cabochon Trim Rhinestone Trim 
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BR 473 


what you can 


Create frame tashions right at the fitting 
table! Precision manufactured, all parts are inter- 
changeable. You offer 12 plastic top rim colors, 3 end 
piece designs, 3 temples, and a variety of trims—with 
all metal parts in either Arista or White, 1/10 12K 
gold filled. Full range of sizes. 


J43 Apex 


J49 Paddle 


J47 Paddle 


J23 Deluxe Paddle 
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what BAL-HI does for you! 


Brings a new look to combination eyewear—fresh new styling, 
lightweight comfort—in keeping with today’s modern fashions 
and accessories. 


Gives you unmatched versatility in meeting the wide variety 
of tastes of your patients. 


Permits you to “custom” fit the hard-to-please; in size, color, trim 
and temple variations. Over 100 combinations at your fingertips. 


Brings patients back for trim and color change. You can promise 
on-the-spot replacement or repair. 


do with BAL-HIl! 


Ask the man from your supply house, 
Independent W holesaler or BEL Branch, 
to show you how you gain 

from fitting Bal-hi. 
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is the one lens designed to minimize 
marginal astigmatism at both far and near 


offering comfortable vision 
over the entire visual range 


DISTANT 6.12 The Normalsite Single Vision Lens 
OBJECT functions like the “normal” eye, 
.00 producing marginal images of 


oe oe” equal sharpness for both near and 
distant objects. 


+400 LENS 
OPTICAL COMPANY, INC. 
d TOP LINE: Indicates that a lens corrected perfect- PETERSBURG, VIRGINIA 
_ ty at distance has 0.25 astigmatic error at near. Menvtecturers of 
- BOTTOM LINE: Shows that a lens corrected perfect- Ophthalmic Lenses . . . Frames . . . Sun Wear 


fy at near has 0.37 error at distance 
_ CENTER LINE: Illustrates how Titmus “Normalsite” 


minimizes At at both near and far with even less — 


“The Golden Link to Complete Service” 
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EYE EYE 


The main goal of all BVI promotions, whether advertisements, school 
charts, Television Film Spots, motion pictures, radio programs, press 
articles, etc., etc., is to build public confidence in you .. . the examiners 
and dispensers who serve the public. 


And it follows that this campaign to build public trust in you is made 
possible largely by the “big dollars” of the producer & supplier mem- 
bers of the Institute. It is this select group that proves its interest in 
your welfare with dollars, not empty words, phony alibis and meaning- 
less promises. 


In other words they see eye to eye with you! hime 4 support your aims 
and hopes. They strive to build a bigger & better future for you! 


Now then, do you see eye to eye with them? Do you support them as 

Sey support you? Or do you largely patronize “free riders”? If so, how 

can you continue to expect “something for yaw ?... Isn't it fair 

er decent and just plain good horse sense to “play ball” with those that 

“play ball” with you? C'mon fellers, let’s play the game like men of wis- 
dom and vision and true sportsmanship! 


Better Vision Institute, Inc.,630 Fifth Avenue, New York. 


Back Your Backers! 
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PLEASE YOUR PATIENTS...and 
PROTECT YOUR PRESCRIPTIONS 
with SHURON’S NEWEST CASES 


Your patients want cases that are, most of all, attractive 
... While you want to protect your careful adjustments. 


Both of these new Shuron cases have the maximum protec- 
tion of a metal mold, and both have bright new coverings 
that are sure to please the most discriminating patients. 


Smart, Modern Style 
‘SCOPE’ 


Fresh contemporary design skil- 
fully executed in combinations of 
soft greys, browns, whites, and 
blacks... with golden color high- 
lights . . . on backgrounds of 
white, beige, and grey. Available 
in ‘150’, ‘200°, and ‘700’ styles. 


Glittering Glamour 
‘MYLAR’ 


Sparkling embossed metallic fin- 
ish of duPont’s new miracle film 
is protected against tarnish and 
scuffing by durable transparent 
plastic. This brilliant new ‘200° 
style is available in either lustrous 
golden color or silver color. 


‘SCOPE’ and ‘MYLAR’ cases may be imprinted on 
the lining for your professional identification. Shuron 
Optical Company, Inc., Geneva, N. Y., Rochester, N. Y. 


_.. ANOTHER REASON WHY THE SWIN 


6 is 19 


| 
| | 


x 
You af the Fair... 


4 
~ 
J 
» 
| 
| Wwe 
Ws. 
— 


q ‘lo The Timely Frame 
offers you a sound solution to your 
trim problem! 


Tic Toc frames and trims offer you great 
variety without excessive inventory — 
designed to make it easier for your R 
business with even greater satisfaction 
to yourself and your patients. 

Your sales representative will show you 
the Tic Toc — the timely frame. 

TIC TOC is available in a wide variety 
of colors and combinations — 

Four striped frames: Striped Onyx, 
Striped Grey, Striped Morocco, Striped 
Steel Blue, each smartly stroked with 
sharp crisp white. 

Two duo-toned frames: Steel Blue on 
Powder Blue, Ivory on Bronze, the base 
color emphasizing the upswept design. 


Five smart trims, graceful and feminine, 
four of them handsomely jewelled. Frame 
is furnished with an attractively styled 
shield, which is easily removable for re- 
placement by trim. 


American Optical 


COMPANY 


Magic Number 


1848 


' y J 
| 


Now your patients can select 
the FRAME of their choice in the 


COLOR of their choice with BENSON'S 


CcCOLOR-FUSE 


COLOrR-FUSE is an exclusive BENSON process for 
adding almost any color to virtually every frame. 


Your patients can choose from 32 basic colors 


... add any shading desired . . . select any frame 
style with plain or engraved temples . . . choose 


just the right trim . . . and add jewelled screws 
for that ultra-feminine touch! 


This process now makes it possible for you 
to offer your patients the choice of 
thousands of exciting eyewear combinations — 
made to order for them. ° 


School colors, milady’s favorite color or 
the current fashion color are now 
available with COLOR-FUSE — 
ond COLOR-FUSE is guaranteed 
against fading, chipping or peeling. 


Send today for prices and a sample 
selection of COLOR-FUSE frames 


Executive Offices 
Minneapolis 2, Minn. 


COMPLETE LABORATORIES CONVENIENTLY 
LOCATED IN UPPER MIDWEST CITIES 
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CONSTANCY OF THE ACA RATIO* 


Clarence W. Morrist 
Fort Wayne, Indiana 


Since the introduction of the concept of the ACA as a stable 
function, the optometric profession has been divided into two groups. 
There are those who think that the ACA is stable and there are others 
who argue that the ACA is variable. In 1954 Manas and Shulman! 
reported on a series of periodic measurements of the ACA for twenty- 
two subjects. On twenty days, they measured the ACA ratio using 
the techniques of Morgan and Fry. In this experiment the ACA. 
when measured by these techniques, proved to be variable. Therefore, 
Manas and Shulman concluded that the ACA is a variable function 
and that it is closely related to variability of the near point phoria. 

The only published criticism of the point of view taken by Manas 
and Shulman was that the variability of the ACA ratio, when measured 
by the Fry and Morgan techniques, was due to experimental or observa- 
tional error. This objection was raised by Hirsch? and Westheimer.* 

The technique of taking phorias employed in this experiment 
leaves much to be desired. For example, taking a phoria with a base- 
out approach is not recommended in graphical analysis. Whatever 
other criticism might be directed against the technique employed by 
Manas and Shulman, it still would seem relatively difficult to explain 
the high degree of variability on the basis of experimented error alone. 

During the past several years, I have used the concept of the ACA 
as a stable entity and the clinical results have been consistently satis- 
factory. So far I have seen no evidence for thinking that the ACA is 
a variable when it is properly measured and evaluated. I have found 
that the Fry and Morgan techniques are clinically unreliable in the 
presence of any anomaly of the accommodative-convergence mechanism. 
If we have a patient with emmetropia, orthophoria and with normal 
ACA and normal accommodative ability, then, I believe the Fry and 
Morgan techniques could be depended upon to measure the ACA with a 


*Submitted on December 14, 1956, for publication in the March, 1957, issue of the 
AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMERICAN ACADEMY 
OF OPTOMETRY. 

+Optometrist. Fellow, American Academy of Optometry. 
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CONSTANCY OF THE ACA RATIO—MORRIS 


degree of accuracy that would be clinically reliable. However, the 
practice of optometry is concerned with patients who have visual 
problems and therefore any technique designed to measure the ACA 
must be one which will stand up with a satisfactory degree of clinical 
accuracy when anomalies of the visual mechanism are present. There- 
fore, in my opinion, Manas and Shulman have not proven that the 
ACA is a variable. They have proven that when the ACA is measured 
by the Fry and Morgan techniques a high degree of variability has 
resulted. If this variability is the proof of anything, it proves that 
these two techniques are unreliable clinically. 

Any evaluation of this problem should begin with an investiga- 
tion of the definition of the ACA. At the present time, the ACA is 
presumed to be measured precisely by a haploscope by which the actual 
amount of accommodation resulting from a stimulus to accommoda- 
tion, is measured. However, Westheimer‘ confesses that even with 
haploscopic data, a measure of variability will be found. The follow- 
ing fraction represents that which the profession has accepted as the 
best definition of the ACA at this time. 

ACCOMMODATIVE - CONVERGENCE 
ACTUAL ACCOMMODATION PRODUCED 
The optometric practitioner, who must work without a haploscope, 


measures only the stimulus to accommodation. The relation between 
the stimulus to accommodation and the actual accommodation produced 
is a variable. Therefore, with the measurement of the ACA by the 
Fry and Morgan techniques we have introduced a variable factor by 
substituting the stimulus to the accommodative mechanism in the place 
of the actual amount of accommodation produced. Therefore the frac- 


tion representing the ACA in this event becomes as follows: 
ACCOMMODATIVE - CONVERGENCE 
STIMULUS TO ACCOMMODATION 
This problem is further complicated by the introduction of the 


concept of accommodation effort. Hill® believes that the direct stimulus 
to accommodative-convergence is accommodative-effort and not the 
actual amount of accommodation produced. Maddox*® reported like- 
wise that accommodative-convergence was related to accommodative 
effort and not to the actual amount of accommodation produced. He 
reported that with the instillation of weak atropine solution the ciliary 
muscle was rendered less responsive to motor stimulation and therefore 
more accommodative-effort was required to produce the same amount 
of accommodation. The increased accommodative-effort was in turn 
believed to be the explanation of an increase in accommodative-con- 
vergence or esophoria. On the other hand, with the instillation of 
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eserine in a weak solution, the ciliary muscle was made more responsive 
to stimulation and as a consequence the same amount of accommodation 
was produced with less accommodative-effort. Consequently __ less 
accommodative-convergence was produced. If the theory of accommo- 
dative-effort is valid, the true fraction representing the ACA would 
become: 
ACCOMMODATIVE -CONVERGENCE 
ACCOMMODATIVE -EFFORT 

Hill,* believes that the relationship between the actual amount of 
accommodation produced and the factor of accommodative-effort has a 
1:1 relationship in infancy but ‘‘—usually does not retain the same 
ratio in adulthood.’ It could be assumed, therefore that, as the indi- 
vidual ages and the amplitude of accommodation diminishes with age, 
the amount of accommodative-effort required to produce a given amount 
of accommodation will increase. If this be true, there might be a cor 
relation between age and the ACA. 

The theory of accommodative-effort may provide an explanation 
for the observation of Alpern* who stated that, ‘“—when the ciliary 
muscle becomes partially paralyzed, the eye not only loses its ability 
to accommodate but the ACA ratio increases and the amount of in- 
crease in the ACA ratio is an indication of the extent of the paralysis 
of the ciliary muscle."’ Furthermore, the concept of accommodative- 
effort may also provide an explanation for the tail extending to the 
right at the upper corner of the field of clear single binocular vision. 

Morgan® criticised the phoria method as being more unreliable 
than the direct measure of the ACA by the gradient method, because 
the phoria method includes the factor of proximal convergence. How- 
ever, Manas and Shulman'® find that the coefficient of variability with 
the gradient or Morgan technique was 43.9 and with the phoria or 
Fry technique it was only 19.9. This is, in my opinion, of considerable 
importance because I take this to mean that in the use of the gradient 
method, the profession has failed to recognize the two factors which 
have contributed to this higher degree of variability. The first factor 
is the anomaly of low ACA ratio. Compensation for a low ACA is 
achieved by the fusion mechanism and the ciliary mechanism. Of course 
the major portion of the compensation is effected by the fusion 
mechanism but the ciliary muscle is stimulated somehow to produce 
added accommodation which facilitates the efforts to meet the excessive 
demand upon fusion convergence by a slight increase in accommoda- 
tive-convergence. For this reason, the plus lens to blur will be high 
and the minus lens to blur will be low. If an attempt is made to measure 
the ACA with a plus lens gradient, the result will be much greater than 
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the ACA and if the minus lens gradient is employed to measure the 
ACA, the result will be considerably less than the actual ACA ratio. 

If the Fry or phoria method of measuring the ACA ratio is used 
when the anomaly of low ACA is present, the compensation for a low 
ACA by the fusion mechanism will simulate a normal or even high 
ACA ratio. Thus, in either case, the anomaly of low ACA ratio will 
cause either the phoria or gradient method of measuring the ACA to 
give an entirely misleading evaluation of the ACA ratio. 

The second factor which has contributed to the excessive var- 
iability is the factor of accommodative-effort. Accommodative-effort 
will be provoked whenever the accommodative mechanism operates 
under stress. The conditions which can provoke accommodative-effort 
are present when the patient attempts to do close work when latency, 
subnormal accommodation, or presbyopia are inadequately corrected. 

The most formidable criticism of the stability of the ACA is 
found in the paper by Manas.'' Manas quotes Adler’? on Perlia’s 
nucleus, ‘““—there is surprisingly little clinical evidence that it is the 
center for convergence. For the present, this will have to remain an 
assumption.”’ On the other hand it is possible to quote another authority 
with a contrary opinion. Duke-Elder'® writes, ““The median nucleus 
of Perlia is almost certainly concerned with convergence."’ Adler assumes 
that Perlia’s nucleus is not the center for convergence and Duke-Elder 
assumes, with perhaps a little more evidence of confidence, that Perlia’s 
nucleus is concerned with convergence. Therefore, the impartial reader 
must conclude that no irrefutable proof for either point of view can be 
obtained at this time from neurological or anatomical evidence. 

Likewise, with reference to the Edinger-Westphal nucleus, Manas 
again quotes only Adler who wrote, ‘‘No proof has yet been given that 
this nucleus has to do with accommodation."’ The quotation from only 
one authority favorable to the point of view advocated by Manas 
would leave the reader, if he did not know the literature, with the 
impression that there was no evidence to the contrary. Again we quote 
Duke-Elder'* who writes, accessory nucleus of Edinger- Westphal 
is still a matter of controversy. . . . All considerations tend to associate 
it with the function of accommodation and the movements of the pupil. 
Clinical data point to the same conclusion. The occurrence of ophthal- 
moplegia externa and interna, so frequently independently and equally 
frequent in association, suggests that the nuclei subserving the external 
and internal musculature of the eyes are separate, but at the same time 
nearly related. Most neurologists locate the centre for the internal 
muscles in the Edinger-Westphal nucleus, and there is considerable 
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amount of evidence derived from stimulation and ablation experiments, 
and clinical and post-mortem findings in man, that this is the case. 
The matter, however, is not all one sided, and conflicting evidence can 
.be gathered from the literature.”’ 

Likewise, Hill'® accepts the concept of the stability of the ACA 
ratio. His definition of the ACA differs from that generally accepted 
by the optometric profession in that it relates accommodative-converg- 
ence to accommodative-effort rather than to the actual amount of accom- 
modation produced as a result of a given stimulus to accommodation. 
He writes, ‘Accommodative-effort appears to retain its constant quanti- 
tative stimulatory relationship. This is characteristic of a phylogeneti- 
cally inherited reflex.”’ 

Under the title of ‘““developmental’’ Manas seeks by reference to 
the ontogenetical factors to substantiate his thesis for the variability of 
the ACA. However, Duke-Elder reports all the data from ontogeny 
and phylogenesis, and in spite of this fact is inclined to accept a different 
interpretation of the functions of the neurological structures involved 
in this discussion. Thus far we have considered the first, second, and 
third conclusions in the summary by Manas in his paper on “Inconstancy 
of the ACA Ratio.” 

With regard to the fourth conclusion of Manas that there is a 
relationship between age and the ACA, the evidence that I have been 
able to discover in the literature is conflicting and inconclusive. With 
respect to the factor of accommodative-effort and the observations of 
Hill, | would expect with age and a reduction of the amplitude of 
accommodation there would be an apparent increase in the ACA result- 
ing from an increase in accommodative-effort as the lowering of the 
amplitude of accommodation continues with age. On the other hand, 
Alpern and Hirsch'® report a slight reduction in the ACA with age. 
However, in either case, the clinical significance of a correlation between 
age and the ACA, if any, will not be comparable to that variability 
with respect to the Fry and Morgan techniques. An adequate solution 
to this problem will be found when haploscopic measurements of the 
ACA from year to year on a substantial number of patients over a 
long span of years becomes available. Due to the necessity of continuity 
of effort over a long period of years, such a project could best be handled 
by an organization of some kind such as the American Academy of 
Optometry or a School of Optometry. 

The fifth, sixth, and seventh conclusions of Manas, are based on 
data in which the Fry technique was employed to measure the ACA. 
The eighth conclusion was based upon data from measurements of the 
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ACA by the Morgan method. Therefore, no further comment upon 
these is necessary other than to say that the Fry and Morgan techniques 
for measuring the ACA can be assumed to be unreliable clinically. 
Until such a time as an investigator measures the ACA upon a sub- 
stantial number of patients using the Fry and Morgan techniques and 
the correlation of such measurements with haploscopic measurements 
proves that the Fry and Morgan techniques are reliable, these tech- 
niques are vulnerable to criticism. 

If the Fry and Morgan techniques for measuring the ACA are 
found to be clinically unreliable for measuring the ACA, how then 
shall the optometric practitioner measure the ACA? If a clinical model 
of a haploscope were available, that would be the best method. But 
since that is not available, the next best method is the determination of 
the ACA by graphical analysis in connection with a study of the field 
of clear single binocular vision. 

My technique for measuring the field of clear single binocular 
vision differs slightly from the technique commonly employed. It has 
been influenced by the traditional concept of optometric practice that 
it is desirable for all measurements of eye functions to be made under 
the same conditions as will obtain when the patient will be wearing 
the lenses to be prescribed. It is unnatural to have accommodation 
adjusted for one distance and convergence for another distance; there- 
fore, I use no plus or minus auxiliary lenses. For every accommodative 
level at which I wish to take data, I set the target at the actual distance 
corresponding to that accommodative level. For the average patient, 
the field of near vision is seldom closer than four diopters or 25 cm.: 
therefore, I have not attempted to work at higher levels of accommo- 
dation. On the other hand, when working with the present types of 
refractors with small lens aperatures, the possibility of working at any 
distance closer than 25 cm. is severely restricted by the physical limita- 
tions of the equipment. If we attempt to work at higher accommoda- 
tive levels it would be necessary to resort to auxiliary minus lenses 
and in the presence of presbyopia, latency, subnormal accommoda- 
tion, and low ACA, the use of minus lenses will result in unreliable 
data. My technique might be questioned because I explore only the 
lower half of the field of clear single binocular vision. That, in my 
opinion, is the best that can be done with present equipment. 

When the use of the actual distance corresponding to a desired 
accommodative level is employed, the diagnostic techique known as 
graphical analysis becomes greatly simplified. At each accommodative 
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level five tests are made. These tests are made every day by optome- 
trists at 6M. and 40 cm. They are as follows: 


(1) Phoria. 

(2) Plus lens to blur. 

(3) Minus lens to blur. 

(4) Prism base-in to blur, break, and recovery. 
(5) Prism base-out to blur, break, and recovery. 


At 6M. the plus lens to blur is not ordinarily made but all five tests 
are made at all other distances which are as follows: 


ACCOMODATIVE CONVERGENCE 
DISTANCE COORDINATE COORDINATE 
0.00 Diopters 0.004 
1.00 Diopters 6.004 
1.50 Diopters 9.004 
2.00 Diopters 12.004 
2.50 Diopters 15.004 
3.00 Diopters 18.004 
3.50 Diopters 21.004 
cm 4.00 Diopters 24.004 


Graphical analysis plotting of data is done by adding or substract- 
ing each datum from its corresponding coordinate, according to the 
plus or minus signs thereof. The above accommodative and convergence 
values are plus values. Minus accommodative coordinate values are 
below the base line and minus values of convergence coordinate are to 
the left of the zero position on the base line. Esophoria, minus lens 
to blur, and prism base-out are plus values. Exophoria, plus lens to 
blur, and prism base-in are minus values. 

My technique differs in two respects from that commonly recom- 
mended. First, I use the flash technique of exposing the upper target 
when taking a phoria, but I continue the base-in approach in order 
to bracket the recorded phoria with a “‘left’’ and a ‘‘right’’ response 
if at all possible. Secondly, I permit the orientation of the phoria line 
to be determined by the phorias between 1.5 and 3.5 diopters if the 
phorias do not approximate a straight line. That is, I will draw a 
phoria line which intersects the zero accommodative level at a place to 
the right of the 6M. phoria. This becomes necessary to represent the 
basic physiology in the case of the low ACA, for example. 

Anyone, who is interested in improving techniques in graphical 
analysis, will be interested to know that Allen of Indiana University 
has devised a near point test card which permits an improvement in 
the technique of taking ductions. “‘Duction findings involving high 
prismatic values will not be influenced by the chromatic dispersion of 
the prism and will be almost exactly comparable to the plus and minus 
lens to blur data, since the criterion of blur will be the same.” 

Over a period of several years, I have used the above technique 
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FIELD OF CLEAR SINGLE BINOCULAR VISION 
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and have found that I could achieve what I think are dependable and 
satisfactory clinical results. Graphical analysis is not used on every 
case but it is reserved for those few cases where some anomaly of the 
accommodative-convergence mechanism is suspected. The use of graphi- 
cal analysis for every patient complicates what might otherwise be a 
simple case. The problem is to know when and when not to resort to 
graphical analysis or other specialized testing. The discussion of that 
question would exceed the space limits of this paper. 

Again the disposition of a suspected case of low ACA may at 
times be varied from the routine. If for any reason any extensive test- 
ing is contra-indicated by factors other than eye considerations, I will 
measure a series of phorias rather than make a complete study of the 
field of clear single binocular vision. I will omit the 100 cm. test for 
time considerations and calculate the ACA upon the basis of seven 
phorias. This method with its repetition of tests at seven or eight 
accommodative levels, provides the patient with an opportunity to 
become a trained observer and thus the accuracy of the work is im- 
proved. 

There is some reason to believe that the accuracy of this method 
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may be better than might be expected. So far I have but three patients 
where I can compare the results of this method with haploscopic data. 
I shall present two cases. The other I shall reserve for presentation in 
connection with a discussion of low ACA. 

In 1954, Morris'? published a case report dealing with a low 
ACA and color aberration. In this article two determinations of the 
ACA ratio were reported. 

CHART NO. 4 
CHART NO. 5 


Sum 
Average 


On November 13th, 1955, this patient (Rx. 11591) was taken 
to Bloomington where Allen made a haploscopic determination of the 
ACA. My evaluation of the haploscopic data is found on Graph No. | 
where the ACA is 2.5. The difference between my average of 2.65 and 
2.50 is 0.15. 

On Graph No. 2, I found the ACA to be 5.5 and the correspond- 
ing data by Allen with haploscope is found on Graph No. 3. The 
haploscopic data does not follow on a straight line and assuming that 
4.7 is the average, then my determination of the ACA on patient | 2866 
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is again less than the haploscopic average by only 0.80. My data exceed 
the ACA as determined by haploscopic data for these two patients by 
0.15 and 0.80. The excess found in my measurements of the ACA is 
due to the fact that the factor of proximal convergence is included. 
Two cases on which to base a correlation between my technique and 
haploscopic technique is obviously inadequate. But the data do suggest 
a basis for thinking that the Fry technique, in spite of the factor proxi- 
mal convergence, is more accurate than the Morgan technique. This in 
turn suggests that the profession may find in the two factors of low 
ACA and accommodative-effort the explanation for the excessive vari- 
ability of the Morgan technique. 

I have made extensive clinical tests on more than one hundred 
patients. I have found the longitudinal type of investigation to be most 
rewarding. Many patients have been under observation over a period 
of several years with two or more examinations. The clinical data 
from this study with respect to low ACA and accommodative-effort 
as it is found in relation to subnormal accommodation is far too exten- 
sive to have been included in this article. The data under these two 
titles carry forward further the indictment of the Morgan and Fry 


= 
hat 
it | 
| 
20 10 0 10 2 ” so 70 
BASE IN BASE OUT 
Fag! PRISM DIOPTERS OF CONVERGENCE 
126 


CONSTANCY OF THE ACA RATIO—MORRIS 


techniques as being clinically inadequate to measure the ACA when 
any anomaly of the accommodative-convergence relationship is involved. 

For the past two years, my attention has been directed toward 
finding the clinical significance of the ACA. I am able to report that, 
when the ACA is measured by an adequate clinical technique, it appar- 
ently is very stable. This apparent stability gives to the ACA new 
clinical importance and significance. With this concept of the ACA, I 
have been able in repeated cases to provide optometric relief where 
before, with the generally accepted clinical techniques and understand- 
ing, I had failed to serve the patient adequately. 


2409 S. CALHOUN STREET 
FORT WAYNE, INDIANA. 
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NUTRITION, POSTURE, GAIT, FACE AND SKIN* 


David D. Michaels* 
Illinois College of Optometry 
Chicago, Illinois 


Careful observation should arouse the optometrist’s index of sus- 
picion not only of refractive disorders but of those disturbances requiring 
medical referral which might have otherwise been missed or overlooked. 


NUTRITIONAL STATUS 

The body weight (in relation to height) and the thickness of the 
subcutaneous fat layer provide a rough index of the interplay of metab- 
olism and nutrition. The thin emaciated individual with his sagging 
clothes and sagging skin gives notice that either something has gone 
wrong with his metabolic engine or not enough fuel has been supplied 
to it. The chronic wasting diseases such as diabetes, thyrotoxicosis, 
tuberculosis and cancer would certainly have to be ruled out if the weight 
loss is progressive and unaccounted for by dietary intake. The first 
two conditions have specific ocular manifestations, the third is non- 
specific and the last a variable cause for local ocular damage. 


Inadequate food intake in this country is, at present, a relatively 
rare cause of weight loss, nervous and emotional factors playing a more 
important role in such cases than unavailability of food. An important 
exception are the diseases producing dysphagia. Specific deficiencies are 
more common especially among people who follow certain diets and 
food faddists. Such deficiencies often lead to specific but rarely path- 
ognomonic findings since usually more than one nutrient is involved. 
Some of the ocular manifestations of nutritional deficiency are sum- 
marized in Table I. 


By far the most common cause of obesity is overeating and not 
endocrinopathy. Some of the endocrine disorders, however, have rather 
characteristic ocular manifestations which should be considered. Of 
these the ocular manifestations of pituitary tumors (acromegaly, Froh- 


*Read before the annual meeting of the American Academy of Optometry, Section on 
Pathology, Houston, Texas, December 10, 1956. For publication in the March. 
1957, issue of the AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF 
AMERICAN ACADEMY OF OPTOMETRY 
The first part of this report, ‘‘Observation in Clinical Practice,” appeared in the 
February issue. The third and last part. “Hands, Circulation, Nervous and Mus 
culoskeletal Systems.’ will appear in the April issue 

+Optometrist. M.S.. Member of faculty. Fellow, American Academy of Optometry 
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TABLE I 
SOME OCULAR IMPLICATIONS OF DISTURBED NUTRITION AND 
METABOLISM 
VITAMINS CARBOHYDRATES 
1. Nightblindness 1. Diabetic cataract 
2. Xerophthalmia 2. Diabetic retinopathy 
Blepharitis 3. Conjunctivitis 
. Optic neuritis 4+. Optic neuritis 
Conjunctivitis and keratitis 5. Keratitis 
Cataracts PROTEINS 
. Hemorrhage 1. Corneal vascularization 
. Myopia 2. Ametropia (?) 
=RALS 3. Cataract (?) 
Hypoparathyroid cataract 4. Gouty eye manifestations 
. Hyperparathyroid conjunctivitis 5. Uremic retinopathy 
. Hypochromic anemia FATS 
Myopia 1. Lipemia retinalis 
. Wilson's disease 2. Atherosclerosis (?) 
3. Conjunctivitis 
4. Xanthelasma 
5. Ametropia (?) 


lich’s and Cushing's syndromes) should be ruled out by appropriate 
visual field studies. If one remembers that there is such a condition, 
the Laurence-Moon-Bied! syndrome will not likely be missed (strongly 
familial, polydactily, mental retardation and retinal pigmentary degen- 
eration constitute the characteristic features). Obesity must not be con- 
fused with pregnancy or with the edema of heart failure, nephrotic 


syndrome, liver cirrhosis, etc., all of which will usually present other, 
more important clinical features. 

Whatever the cause of obesity, the consequences are similar: 
increased load upon the heart and circulation: interference with heat 
loss and increased perspiration: statistical predisposition to athero- 
sclerosis, high blood pressure, diabetes mellitus and a shorter life span. 
For this reason alone the eyegrounds of the obese patient must be care- 
fully searched for evidence of these complications. 


CONTOUR AND SYMMETRY 

The body is, within physiologic limits, symmetrically propor- 
tional. One makes use of this fundamental fact in clinical observation 
by comparing one side to the other. Thus an almost imperceptible 
pallor of the optic disc may be readily apparent if it is compared to the 
opposite side. But long before we perform our ophthalmoscopic exam- 
ination we will have noted a hemiplegia, unilateral ptosis or exoph- 
thalmos, facial asymmetry, anisocoria, unlateral squint, kyphosis, 
scoliosis and lordosis to mention only a few of the most obvious dis- 
turbances of contour and symmetry. The principle of comparison is 
so important that we will stress it repeatedly in connection with the 
ocular examination. 
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In interpreting variations in contour, age, race and sex varia- 
tions must be kept in mind. The young clinician is likely to suspect a 
number of non-existent thyroid conditions when examining his first 
few negro patients until he learns that the slight proptosis so common 
in this race is quite within physiologic limits. The importance of 
asymmetry and comparison is illustrated in Table II. 


TABLE Il 
ASYMMETRY: THE IMPORTANCE OF COMPARISON 

ASSYMMETRY OF: MAY SUGGEST THE PRESENCE OF: 

Face Facial paralysis: Scoliosis; Hemiplegia; Tumors; Sinusitis; 
Heredity; Herpes Zoster: Trigeminal Paralysis 

Eyebrows Ptosis: Peripheral Facial Paralysis 

Palpebral Aperture __ Blepharospasm; Exophthalmos: Enophthalmos; Facial Paralysis: 
Sympathetic Paralysis; Orbital Cellulitis; Tumors and Pseudo- 
tumors 

Pupils Oculomotor Paralysis; Horner's Syndrome; Anisometropia: 
Unilateral Blindness: Lesions in Visual Pathway; Adie’s Syn- 
drome 

Optic Disc Papilledema; Optic Atrophy; Optic Neuritis; Foster-Kennedy 
Syndrome: Coloboma 

Cornea Trauma; Foreign Body; Keratitis: Keratoconus; Opacities: 
Vascularization 

Iris Iritis; Coloboma; Atrophy; Glaucoma; Unilateral Blindness 

Ametropia Aniseikonia; Amblyopia: Blindness; Strabismus: Cataract and 
Aphakia: Suppression; Heterophoria; Torticollis 

Eyeball Strabismus: Micro- and Macrophthalmos: Coloboma: Inflam- 
mation, Foreign Body: Tumors 


POSTURE 

It is said that good posture is a habit and, if so, it is one not 
acquired by a good percentage of the population. The poor posture so 
common among indoor workers and school children is claimed to be 
related to the pathogenesis of astigmatism and other visual difficulties. 
The mechanism by which postural “‘stress’’ causes the distortion of the 
cornea (or is it the lens?) is not clear. Harmon (1951) has studied 
the effects of lighting, seating and placement of working materials on 
the posture of school children. Among other things he studied squares 
drawn by children in various postural alignment and found that “‘Sub- 
jects who exceed the tolerances for postures and other relationships 
that have been previously stated, will distort their squares or the align- 
ment of their squares according to the laws of perspective, or the laws 
of optics, beyond their normal distortions by an amount mathemati- 
cally approaching the amount they are exceeding their tolerances for 
postural and eye-head-trunk-task relationships.”’ 

While the drawing of distorted squares does not constitute evi- 
dence of astigmatism or even that it predisposes to astigmatism some 
authors have already advocated that, unless the posture is corrected, it is 
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better to leave any existing astigmatism alone since it has developed, so 
to speak, as a compensatory reaction. While these studies are extremely 
interesting in terms of their implications for possible prevention, much 
more work will have to be done to determine just what the relation- 
ships are. 

The physiologic laws regulating posture and the maintenance of 
posture were laid down long ago by the epic work of Magnus (1924). 
In animals as well as in man static and stato-kinetic impulses arising 
from muscles of the neck, trunk and semi-circular canals influence the 
position of the eyes. Indeed it appears that these reflexes are designed 
to maintain the eyes in a fixed position irrespective of the movements 
of the remainder of the body. The amplitude of these ‘‘compensatory™ 
ocular changes is smaller than that of the body movements (e.g., the 
eyes rotate about 2° for a lateral head tilt of 15°). If one assumes 
that these torsional movements exceed a certain proportion of their 
reserve capacity then such movements could easily lead to visual dis- 
comfort. It is precisely this same type of assumption which is usually 
made with respect to lateral ocular movements in explaining the every 
day type of asthenopia so that such an approach is sot unreasonable 
(even though it has never been proven). 

Ellerbrock (1954) has studied the amplitude of induced cyclo- 
fusional movements and found them to be quite large. More important 
he observed spatial distortions which may result from such adjust- 
ments all of which makes this subject a very exciting one for continued 
study particularly from the clinical point of view. 

As a final point we should not fail to note the altered head posture 
which represents a compensatory attempt to maintain single vision in 
paralysis of those extra-ocular muscles having an oblique component 
of action. According to Tait (1951) a progressive torticollis may be 
the first manifestation of oblique phoria in the late pre-school and 
school ages. This observation thus brings us back to where we started. 

The posture of the obese differs from that of the thin person and 
definite postural changes (enhancement of the lordotic curve) occur 
during pregnancy. Postural changes secondary to diseases of the spine, 
lungs, nerves and muscles are described in textbooks of orthopedics and 
need not concern us here. 

GAIT 

The gait as the patient walks across the room should be noted. 
Many neurologists insist upon accompanying the patient into the exam- 
ining room in order to avail themselves of the opportunity of observ- 
ing his gait under the most natural conditions. 
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Walking is a highly complex activity and is not usually developed 
until about | year of age. Since it is the end-result of a whole series 
of integrated neurologic reflexes, many diseases of the nervous system 
manifest themselves in some disturbance of gait. The most important 
of these are ataxia, spasticity and paralysis. 

The ataxias are disturbances of movement resulting from dam- 
age to the proprioceptive pathways and cerebellum. They interfere 
with the ability to maintain equilibrium when standing (Romberg 
test) and are seen in tabes, cerebellar disease and certain hereditary 
disturbances. 

Central (upper motor neuron) lesions such as those seen follow- 
ing cerebro vascular accidents and diseases affecting the pyramidal and 
extra-pyramidal pathways (e.g., Multiple Sclerosis) result in hyper- 
tonia and a spastic gait. The affected limb is stiff and extended, the 
toes point towards the ground and, in order to avoid stumbling, the 
patient brings his limb around in an arc of a circle. 

Paralysis results from diseases of the anterior horn cells (e.g., polio- 
myelitis, trauma) or peripheral nerve damage. All muscular move- 
ments are abolished and the affected limb becomes thin and atrophic. 

The ocular manifestations of some of these disturbances are sum- 


marized in Table III. 


THE FACE 

The most obvious thing about the face is its expression (physi- 
ognomy). The facies in health and disease is often dramatic and always 
informative. Physiologic variation may be seen as a result of fear, 
anxiety, placidity, melancholy and other emotional turmoils. Racial 
and sex variations occur and the environment (sun, wind, water) 
inevitably leaves its mark. The skin of the face, like the skin elsewhere, 
reflects a variety of external and internal lesions. 

A number of facial pictures have been related to certain diseases. 
The hippocratic facies is one which has for centuries been identified 
with impending death. Some other more or less typical facies are listed 
in Table IV, together with their ocular implications. 

Certain facial contours are recognized. Thus one speaks of oval, 
angular, square, round, etc., facial types. Such a classification is useful 
in evaluating the most cosmetically appealing spectacles. Some of my 
colleagues make a great fuss over this matter and tell me that their 
patients, especially the women, are considerably impressed and pleased 
over this attention to matters of fashion. 

That region of the face bounded by the root of the nose above 
and the corners of the mouth below constitutes a triangle sometimes 
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TABLE Iil 


SOME OCULAR MANIFESTATIONS IN DISEASES PRODUCING 
DISTURBANCES OF GAIT 


Tabes 
Dorsalis 


Cerebellar 
Disease 


Multiple 
Sclerosis 


Cerebro 
vascular 
Accident 


Parkinson's 
Disease 


Wilson's 
Disease 


Amaurotic 
Family 
Idiocy 


Friedereichs 
Ataxia 


Stomping gait on wide base. 
Looks at his feet. Tends to 
fall if eyes closed. 


Drunken, staggering gait. 
Tendency to fall towards side 
of lesion. Not improved if 
eyes open. 


.._Incoordination and weakness. 


Intention tremor. 
remissions and 


Ataxic gait. 
Tendency to 
exacerbations. 


-Extensor rigidity. Circumduc- 
tion of paralyzed leg with 
tendency of toe to drag. 


Stiffness and slowness of mo- 


tion. Tremor at rest. Gait is 
shuffling and composed of 
small steps, occasionally festi- 
nating. 


Rigidity and coarse tremor. 


Contractures and asymmetric 
flexor postures. 


Eventual quadriplegia. 
(Fatal in 2-3 years) 


Inability to run, violent ataxia 
unaffected by eye closure. 
Marked weakness and hypotonia. 


Optic atrophy. Argyll-Robertson 
pupil. Evidence of old chorioretin- 
itis or keratitis 


Nystagmus, Papilledema. Dimin- 
ished or absent corneal reflex. Ocu 
lomotor palsy. 


Retrobulbar 
atrophy. Earlier 
poral disc pallor. 
mon. 


neuritis and optic 
may have tem 
Nystagmus com- 


Hemianopsia, pupillary changes 
oculomotor paresis, orbicularis may 
show weakness. May be internal 
ophthalmoplegia. 


Rare in idiopathic type. In post 
encephalitic type oculogyric crisis, 
pupillary and accommodative 
changes, lid tremor. 


Kayser-Fleischer corneal ring. May 


be scleral icterus. 


Cherry red spot at macula. Optic 


atrophy. Complete blindness. 


Nystagmus. Optic atrophy, pupil- 
lary changes and ophthalmoplegia 
occur On rare Occasions. 


referred to as the dangerous triangle. The danger lies in the fact that 
this region is drained by the ophthalmic (emissary) veins and hence 
infections here may readily lead to involvement of cranial venous sinuses, 
a complication with grave, often fatal, results. Although not as serious 
since the advent of antibiotics, infections of this region must never be 
treated lightly. 

The remarkable mobility of the face is due to numerous small 
(‘‘mimetic’’) muscles which insert directly into the skin, make possible 
the great variety of facial expressions and have probably been cursed 
by anatomy students trying to dissect them out since time immemorial. 
All of these muscles ( with the exception of those subserving mastication ) 
are innervated by the seventh cranial nerve. Affections of the central or 
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TABLE IV 
SOME OCULAR IMPLICATIONS OF DISEASES PRODUCING 
CHARACTERISTIC FACIES 

Renal Disease. Face is pale. puffy, especially around eyelids. There may be gen- 
eralized edema. Uremic frost in advanced cases; lidedema; hypertensive retinopathy ; 
exudates; edema and hemorrhages. 

Thyrotoxicosis. Face has a frightened or staring appearance. Perspiration is 
increased. A goiter may be visible. Exophthalmos; lid retraction; ophthalmoplegia: 
remote near point of convergence. 

Liver Disease. The eyes are sunken and musculature may be atrophic. Com- 
plexion is sallow. May be spider angiomas. Scleral and conjunctival jaundice; Kayser- 
Fleischer ring in Wilson's disease. 

Facial Paralysis. Affected side immobile: smooth with less prominent wrinkles. 
Drooping of corners of eye and mouth. The outstanding feature is asymmetry. 
Epiphoria; conjunctivitis; lagophthalmos; keratitis sicca. 

Acromegaly. The features are large and course." The supraorbital ridges, malar 
angles and lower jaw are massive and protruding. May be visual field defects. e.g.. 
bitemporal hemianopsia 

Congenital Syphilis. Saddle nose; frontal bosses, rhagades and notched teeth. 
8th nerve deafness. Rhinitis in infants. Interstitial keratitis: chorioretinitis: pale 
disc; conjunctivitis in early childhood. 

Disseminated Lupus Erythematosus. Butterfly shaped sharply outlined red lesion 
over nose and cheeks. Chiefly involves women in adult life. Cotton wool exudates: 
hemorrhages and papilledema. Cytoid bodies. 

Parkinson's Disease. Unnatural immobility of facial musculature. Speech may 
be slurred and monotonous. Emotional facial expression slow to develop and diminish. 
Widened palpebral apertures; blinking is infrequent; lack of spontaneous ocular move 
ments. Diminished convergence. Lid tremor 

Sturge-Weber Disease. Vascular nevi on face, usually bilateral, along distribution 
of trigeminal nerve. Chronic simple glaucoma; retinal vascular anomalies: choroidal 
angioma. 

Tuberous Sclerosis. Yellow-brown to red hard nodules distributed along the 
nasolabial folds and spreading across cheeks. Mental and neurological symptoms. Gray 
ish-white fundus tumors 

Von Recklinghausen’s Disease. Cafe au lait pigmentation; multiple soft sessile 
tumors. Fundus tumors similar to those of tuberous sclerosis. Signs and symptoms 
of nerve tumors. 

Osler-Weber Disease. Telangiectases of face and mucous membranes with tendency 
to frequent nose-bleeds. Vascular malformations of fundus vessels and vitreous hem- 
orrhages 


peripheral course of this nerve may therefore result in paralysis. palsy 
or spasticity. 


THE SKIN 

The body is covered by skin (integument). It is a first line of 
defense against trauma and infection, a water and heat regulating organ 
and a storage place. Through its sensitive nerve endings, it provides us 
with information about our immediate environment. It blushes in 
modesty, pales in fright and contracts in horror. Also it is readily 
available for observation. 

The layman speaks of a “healthy looking skin’’ and recognizes 
intuitively that many systemic as well as local diseases have dermatologic 
consequences. 
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The elasticity (decreased in old age), turgor (increased in edema 
and diminished in dehydration) , color (erythema, jaundice, carotenemia, 
cyanosis, pallor, etc.) and temperature (fever, local inflammation and 
vasomotor disturbances) are usually readily apparent. The texture is 
influenced by age, disease, sex and environment. Scars give evidence of 
past injury (traumatic, surgical, chemical or bacteriologic). Eruptions 
(macules, papules, vesicles, pustules) accompany a variety of infectious, 
allergic and vasomotor disturbances. They may lead to scaling, crust- 
ing, excoriation, weeping, ulceration, pigmentation, lichenification and 
scarring. Swellings or lumps may be noted. These may be inflamma- 
tory, congenital, structural or neoplastic. Since roughly 20% of all 
cancer involves the skin prompt medical referral should be the rule 
especially if a swelling is noted to grow larger, ulcerate, refuse to heal 
or is persistently painful. The optometrist’s role in cancer detection 
is one of help to medicine. He should be familiar with these danger 
signals. * 


*Part three of this report, “‘Hands, Circulation, Nervous and Musculoskeletal Systems,” 
will appear in the April Issue. 
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VISUAL PROBLEMS IN INDUSTRY — PART III* 


Glenn A. Fry+ 
School of Optometry, The Ohio State University 
Columbus, Ohio 


VII. MECHANISMS FOR FOCUSING A CLEAR IMAGE UPON THE RETINA. 


(A) THE NEED FOR CORRECTIVE LENSES. 

Although clear vision may be more essential in some jobs than 
in others it is a rare job in which clear vision does not constitute a 
distinct asset. We think of a person as having normal vision if, with 
relaxed accommodation, he can see distant objects clearly, and if by 
using accommodation he can see clearly objects close at hand. In pro- 
viding a pair of corrective lenses for a worker the primary objective 
of correction lenses is to make possible seeing distant objects clearly 
with relaxed accommodation. A younger person with an ample range 
of accommodation can see near objects clearly through the same pair 
of lenses that are used to correct his vision at distance. As a person 
gets older his range of accommodation becomes shorter and shorter and 
eventually it will be necessary for him to use a different correction for 
near as compared with distance. Although a worker can with effort 
see clearly as long as his work lies at a greater distance from his eyes 
than his near point of accommodation, in general he will not be able 
to do this with comfort unless his work lies at least twice as far away 
from him as his near point of accommodation. A younger person who 
has an abnormally low amplitude for his age or who has some anomalous 
relationship between accommodation and convergence may also have 
to have a different correction for near work as compared with work 
requiring distance vision. It is usually possible to incorporate both of 
these corrections into a single pair of spectacles in the form of bifocals. 
(B) RELATION OF REFRACTIVE ERRORS TO PERFORMANCE. 

Although optometrists and ophthalmologists generally are fully 
cognizant of the importance of refractive errors, steps have not yet 
been taken to demonstrate in an adequate way the importance of refrac- 
tive errors as such to industry. About all we can point to are the studies*® 
in which performance in industry has been related to visual acuity. 
These studies are inadequate for investigating the relation between 


*Submitted on May 26, 1956, for publication in the March, 1957, issue of the 
AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMERICAN ACADEMY 
OF OPTOMETRY. 

Part I of this report appeared in the January issue. Part II in the February issue. 
+Optometrist. Ph.D., Director of School. Fellow, American Academy of Optometry. 
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refractive errors and performance for several reasons: 

(1) Refractive errors can affect performance in different ways 
than by blurring vision. 

(2) Only a certain number of the different types of refractive 
error will produce blurred vision. 

(3) This approach to the problem provides us with no means 
of evaluating the separate effects of myopia, hyperopia, astigmatism and 
anisometropia. 

It might be supposed that a direct study could be carried out in 
industry to determine the relationship between refractive errors and 
performance. However, since all of the factors cannot be controlled. 
the other factors in the situation would to a large extent mask the effect 
of refractive errors. It is my opinion that the only satisfactory way 
to investigate this phase of the problem is to do a controlled experi- 
ment in which we artificially produce refractive errors of different types 
and degrees in the same individuals. 

On purely logical grounds, one can expect in distance vision that 
the sharpness of vision will be impaired by myopia and astigmatism 
and that anisometropia will impair three-dimensional vision. 

All of these conditions can be artificially created in normal eyes 
by the use of lenses. 

At the near point, myopia does not present a problem unless it 
is excessive and as a matter of fact in some situations it may be an asset. 
The two principal refractive errors that we have to pay attention to 
at the near point are astigmatism and anisometropia. The effect of 
astigmatism is different at the near point as compared to distance because 
the worker can usually accommodate so as to reduce his blur to a mini- 
mum and he usually ends up with the same type of blur which would 
be produced by throwing out of focus an eye which is free from astigma- 
tism. It is possible, therefore, to simulate the condition of astigmatism 
at the near point by the use of crossed cylinders with the axes at 45° and 
135° respectively. This technique has already been used successfully 
in two separate studies*':** and promises to be of considerable use in 
evaluating the effect of blurred vision at the near point upon perform- 
ance. 

Although not classified as a refractive error, presbyopia eventually 
produces blurred vision when a person can no longer accommodate for 
near objects. The type of blurred vision encountered is exactly the 
same as that encountered with crossed cylinders, and hence the crossed 
cylinder technique can be used to study the effect of blur from presbyopia 
as well as the blur from astigmatism. When uncorrected astigmatism 
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and presbyopia are combined in the same individual, it is not easy to 
simulate this condition. 

Anisometropia causes a different kind of trouble in near point 
work. In exactly the same way as at distance, it impairs three-dimen- 
sional vision and leads to the suppression of vision in one eye. This 
condition can be simulated in the case of a normal pair of eyes by the 
simple device of putting a plus sphere over the one eye and minus 
sphere over the other. 

The reason why progress has been so slow in understanding the 
relation of refractive errors to performance in industry, is that we have 
always attempted to take a short cut by measuring visual acuity, and 
on the basis of this sort of finding we either juggle workers from job 
to job in accordance with the visual acuity requirements of the job or 
else refer those with impaired visual acuity for professional eye care to 
determine whether anything can be done by way of spectacles or vision 
training or other forms of eye care to restore vision to normal. This 
program is working with a reasonable degree of satisfaction, but as 
long as we have to work in terms of the relation between visual acuity 
and job performance without tracing the source of impaired acuity to 
this or that type of refractive error we cannot hope to deal with these 
problems with a great deal of understanding. 

One of the unfortunate things about this approach is that a worker 
will get no attention unless he has a refractive error that impairs acuity. 
It leaves untouched the refractive errors which do not impair visual 
acuity and performance directly, but which impair performance in 
other ways and/or may be a source of discomfort and actual permanent 
injury to the worker. We should not criticize ourselves too severely, 
however, because the measurement of refractive errors of workers in 
industry in connection with a screening program would be very costly 
if we had to use the methods now available which would require highly 
trained personnel. The thing that we need to aim at is the develop- 
ment of screening tests which will pick up refractive errors other than 
myopia and astigmatism and which will select those persons who need 
a correction for refractive errors irrespective of the immediate effect of 
such a correction on the performance of a given job. 

(C) PUPIL SIZE AND BLURREDNESS. 

In discussing the factors which affect blurredness of the retinal 
image, we cannot afford to overlook the role played by the pupil of the 
eye. One can partly compensate for an error of refraction or inability 
to accommodate by admitting a lot of light into his eyes. The light 
constricts the pupil and increases the depth of the focus of the eye. By 
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cut and try methods many workers discover that a bright source placed 
directly in the field of view will improve the visibility of objects that 
they are trying to see, and they will tolerate the discomfort produced 
by this glare source to get the improved vision. Instead of using a con- 
centrated glare source however, one can use an illuminated surround 
and still keep the brightness at all parts of the field below the discom- 
fort level. 
VIII. OPTICAL AIDS OTHER THAN CORRECTIVE LENSES. 

There are many jobs which require optical devices such as mirrors, 
prisms, filters and magnifiers. This constitutes a special type of problem 
which we shall not discuss here. 

IX. FIXATION AND CONVERGENCE. 

One who pays attention to how he sees will be aware of the fact 
that he can look first in one direction and then another and that when 
he looks in one direction, objects in another direction are not seen 
clearly. Most jobs require or permit the eyes to move about a great 
deal. By studying the basic principles underlying these eye movements, 
one can more effectively design a display of visual information such as a 
printed page or a display of instruments on the instrument panel of a 
cockpit. 

For most jobs the two eyes are used simultaneously. It is important 
therefore to keep the two eyes not only focused at the same distance 
(free from anisometropia) but also pointing toward the same object. 
We use the word phoria to designate tendency for one eye under a 
cover to deviate away from the object the other eye is looking at. A 
measure of this phoria or deviation under cover may be taken as an 
indirect measure of the difficulty the worker will have in using the 
two eyes together: that is, keeping them pointed in the same direction. 
When he attempts to use the two eyes simultaneously a person with a 
high phoria is apt to show some difficulty in getting his eyes to con- 
verge exactly on acommon point. This failure to converge on a common 
point is referred to as fixation disparity. This may result in poor three- 
dimensional vision or it may lead to suppression of vision in one eye. 

The effect of phoria upon performance at a given job can be 
evaluated to some extent by allowing persons with normal vision to 
perform the job while wearing prisms of various powers.*! One of 
the ways in which prisms will impair vision is through the impairment 
of three dimensional vision. This can be demonstrated by measuring 
the threshold of stereopsis through prisms of various powers.** 

If the phoria is excessive or if the prisms which are worn exceed a 
certain value the eyes not only have difficulty converging on a target but 
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may actually see the target blurred. A person who is suffering from 
this sort of difficulty can be helped sometimes by a program of vision 
training or by wearing a pair of lenses or prisms which will bring his 
accommodation and convergence into a harmonious relationship. 

Industry sometimes presents a special problem in that a worker 
may have to look at objects at a short distance in front of the eyes and 
in this case it may be necessary to design special prismatic lenses which 
will permit the eyes to function with the near point objects as if they 
were located at a considerable distance from the eyes. An ordinary 
large magnifier through which an object can be viewed with the two 
eyes is a good example of this sort of device. 

X. MECHANISMS FOR RECORDING IMPRESSIONS IN THE RETINA AND 
TRANSMITTING THEM TO THE BRAIN. 

It is obvious that this part of the visual mechanism must be func- 
tioning as it should in order for a person to see efficiently. Unfortu- 
nately the impairments suffered by this part of the visual mechanism 
are more or less permanent and are produced either by diseases of the 
eye or represent congenital anomalies. Effects of such impairments upon 
performance in industry constitute a separate topic which | shall not 
discuss. It is needless to say that the rehabilitation of such people includ- 
ing the totally blind constitutes a major problem for industry and 
society. 

XI. INTERPRETATION OF RETINAL IMPRESSIONS ARRIVING 

AT THE BRAIN. 

I shall not attempt to discuss in this paper the perceptual skills 
of a worker which are used in the interpretation of impressions after 
they arrive at the brain and the relation of these skills to performance 
in industry. 

XII. SEEING WITH COMFORT. 

As pointed out earlier, the first aim in helping a man become vis- 
ually adapted to his job is to enable him to perform his job efficiently. 
The second aim is to enable him to do it with comfort. The reason for 
putting efficiency before comfort is not so much that efficiency is more 
important but rather that the requirements for efficiency are more strin- 
gent than the requirements for comfort and if one can get things 
adjusted for efficiency only minor modifications will be necessary in 
order to render the situation comfortable. There are many things which 
contribute toward making a satisfied worker and there is no need to 
minimize any of them. His pay, his sense of importance and achieve- 
ment and his happy relations with fellow workers are sources of good 
feeling which can keep latent sources of discomfort from occupying his 
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attention. On the other hand we can identify genuine experiences of 
discomfort arising from the use of the eyes which can contribute to the 
general dissatisfaction of the worker. 

One form of visual discomfort is associated with what we call eye- 
strain. The various objective symptoms of eyestrain include such things 
as redness of the eyelids, photophobia, tearing, tics, blinks, etc. The 
subjective symptoms include sharp and dull pains in and about the 
eyes, sandy, gritty feelings, burning sensations, and aches and pains 
located at various parts of the head. Most of these symptoms of eye- 
strain are associated with the motor adjustments of the eye, fixation, 
accommodation and convergence and contraction and dilation of the 
pupil. The investigation of the sources of discomfort associated with 
the use of the eyes is fraught with all sorts of difficulty. One of the 
big problems is that many of these feelings of discomfort represent 
referred pains so that introspective methods prove quite misleading as 
to the source of the difficulty. Another problem is that an attempt to 
accommodate or converge results not only in contraction of the muscles 
required to make the eye change focus or turn inward but in each 
instance the excitation will spread to a group of so-called auxiliary 
muscles which include the frontalis muscle, the corrugator supercilii and 
the obicularis muscles. These are the muscles which wrinkle the eye- 
brows and give the worker a strained look. 

Pain or discomfort resulting from the use of the eyes has been 
the subject of several intensive studies in recent years. A good example 
of concentrated study of this problem is illustrated by the attention that 
illuminating engineers are paying to the effect of distribution of bright- 
ness in the field of view upon comfort. Several empirical methods* have 
been worked out in recent years for predicting whether a given lighting 
installation will result in a comfortable environment for a worker. 
For example, if we had the simple situation of one light source in a 
room which is used for doing a job and if the light source were not 
shielded from the view of the worker, one could determine from the 
information available whether or not the average worker would experi- 
ence discomfort from such a glare source. However, a worker is usually 
placed in a complex environment involving a number of different glare 
sources. No completely satisfactory principle has yet been evolved which 
can be used for evaluating ahead of time the combined effect of a number 
of glare sources. 

It has long been suspected that the discomfort produced by poor 
lighting installations can be attributed to the contraction of the sphincter 
muscle of the iris, which in turn stimulates nerve endings of the fifth 
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nerve which produce the discomfort. Lebensohn** is one of the modern 
exponents of this theory. Fugate and Fry*® have recently undertaken 
a new study along this line, and have verified what has been found 
previously; namely, that the discomfort produced by a flash of light 
from an ordinary light source can be abolished through the use of 
homatropine. It is necessary in this sort of experiment to paralyze 
the irides of both eyes because when one iris is paralyzed stimulation 
of that eye can still produce discomfort by virtue of the consensual 
contraction of the pupil in the opposite eye. These investigators have 
shown that the threshold of discomfort is not dependent upon a change 
in pupil size of a given amount, because the amount of pupil constric- 
tion necessary to produce discomfort is a function of the distribution 
of light in the field of view. Although a change in pupil size might 
be a good index of whether or not the individual does or does not 
experience discomfort, it is apparently necessary to pay some attention 
to the distribution of light in the field of view in order to make a pre- 
cise prediction. Therefore, we still do not know how to predict the 
effect on comfort of a combination of a number of light sources in the 
field of view. Additional study will be necessary both to determine 
the basic principles involved and also to accumulate the necessary data 
to make a precise prediction. 

The work to date has been confined more or less to flashes of 
light. This needs to be extended to include responses to the steady 
exposure of light sources. Although paralysis with homatropine elim- 
inates the discomfort associated with flashes of light from ordinary light 
sources, a person with his irides paralyzed with homatropine encounters 
a different type of discomfort when he is made to go out into the open 
and face the sky. Even though the irides are not capable of responding 
at all under these circumstances and the pupils are fully dilated, a con- 
siderable amount of discomfort is encountered. Introspectively it appears 
to be different from the discomfort encountered at lower brightnesses 
when the sphincter muscles are still active. The discomfort appears to 
be more of the order of a feeling of tension or tendency to squint. At 
these levels there also occurs an irrepressible desire to blink and eventually 
tears appear. 

Investigations of this type offer a great deal of promise that the 
art of elimination of sources of ocular discomfort may be reduced to an 
exact science. Even now illuminating engineers can resort to cut and try 
methods to eliminate discomfort in most situations and there is little 
excuse any longer for making workers in industry put up with visual 
discomfort from poor lighting. 


| 
: 143 


VISUAL PROBLEMS IN INDUSTRY—FRY 


Visual discomfort of the same type and all of the other symptoms 
of eyestrain, occur when refractive errors, and anomalies of accommo- 
dation, fixation and convergence are not corrected. In this case oph- 
thalmologists and optometrists can usually find some way of making 
the worker comfortable. 

Investigators** who concern themselves with visual fatigue recog- 
nize a second form of visual discomfort which can be designated as 
frustration from not being able to see what one is trying to see. This 
is a form of irritation which can build up during the day. 

XII. VISUAL FATIGUE. 

Visual fatigue may be measured in terms of impaired perform- 
ance during a period of work, an increase of symptoms of eyestrain, an 
increase in frustration and irritability, and a general increase in the 
feeling of tiredness as well as a specific feeling of tiredness of the eyes. 
A certain amount of visual fatigue is inescapable in performing any 
task requiring the use of the eyes. When an undue amount is encount- 
ered, the cause should be investigated. 

XIII. PERMANENT IMPAIRMENT OF VISION AND HEALTH. 

In industry, workers are subject to many accidents that result in 
injury to the eye but we are concerned at the moment only with impair- 
ments of the eyes and health which are produced by improper use of 
the eyes. Although there are many specific instances in which improper 
use of the eyes could be cited as the cause of some permanent impair- 
ment of vision such as amblyopia, nystagmus, detached retina, etc., 
or the cause of such conditions as nausea, ulcers and torticollis, which 
involve general health, these are relatively rare. If industry undertakes 
to provide adequate lighting for comfort and freedom from visual 
fatigue, and also adequate professional eyecare, it will have done all it 
can to prevent permanent impairment to health and vision by improper 
use of the eyes. 

SEEING WITH SAFETY 

The requirements for safety are in general much lower than the 
requirements for efficiency and for comfort. In designing a given 
environment for safety the visual precautions we take in the interest of 
safety are primarily those of illuminating the spots where hazards occur 
or clearly marking them with paint. 

In the case of some persons disease or injury to the eyes or con- 
genital anomalies have taken their toll so that the vision is considerably 
below normal. Such persons cannot safely perform some tasks. Indus- 
try is obligated to note the existence of such defects among its workers 
and to make allowances in assigning these people to jobs. 
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Seeing with safety has been discussed above from the point of 


view of using the eyes to avoid hazards to any part of the body or to 
fellow workers. This should not be confused with the problem of 
protecting the eyes of a worker from harmful radiation or chemicals or 
flying objects.* 


*Part | of this report appeared in the January issue. Part II in the February issue. 
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AMERICAN ACADEMY OF OPTOMETRY 


NEW MEMBERS 
The following optometrists have been elected to Fellowship in the 


American Academy of Optometry. The Executive Council welcomes 
these new members. 


Mr. C. S. Flick, 19, Chilworth Mews, London, England. 

Dr. Julio Moros Guerrero, Avenida Mexico 207, Este 4, Caracas, 
Venezuela. 

Dr. George G. Howe, 921 Maple St., Duncan, Oklahoma. 

Dr. Walter H. Johnson, 44 Bank St., St. Albans, Vermont. 

Dr. James F. Koetting, 202 McNulty Bldg., 3209 Brown Road, 
St. Louis County, Missouri. 

Dr. Morton J. Schomer, 5151 Warrensville Center Road, Maple 
Heights, Ohio. 

Lt. Joseph L. Sharick, Eye Clinic, 3431 SU USA Hospital, Ft. 
Jackson, South Carolina. 

Mr. James Albert Simmonds, 4, Abbey St., Crewkerne, Somerset, 
England. 

Dr. Herbert D. Woolf, Garfield Heights Medical Center Bldg.. 
9710 Garfield Blvd., Garfield Heights, Ohio. 
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ERNEST H. KIEKENAPP RETIRES 

Dr. Ernest H. Kiekenapp, 68, Minneapolis, has announced his 
retirement as secretary of the American Optometric Association in June 
of this year. This move will bring to a close 35 years of service to his 
profession during which time he has done more than any other individual 
in developing the programs of the A.O.A. 

Ernest Kiekenapp was elected secretary of the A.O.A. in June, 
1922, at Indianapolis. He started the JOURNAL OF THE AMERICAN 
OPTOMETRIC ASSOCIATION in 1929 and has been its editor since that 
time. During this entire period he has faithfully and for some periods, 
almost single handed, carried on the activities of the A.O.A. 

In 1936 his job was made full-time and he moved from Faribault, 
Minnesota, where he had been in part-time practice, to Minneapolis, 
where he established the A.O.A. headquarters. This office in the Wilmac 
building will officially close during the coming summer and all A.O.A. 
activities will be centered at the new St. Louis main office. 
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EDITORIALS 


Ernest Kiekenapp was born in Faribault, May 13, 1889. He 
received his O.D. degree at the Stone School of Optometry, St. Paul. 
In 1917 he married Edna Kingsley. They have one daughter Audrey, 
now Mrs. Kiki Gray of Houston. He became a member of the American 
Academy of Optometry in 1929. He received the Gold Medal Award 
of the Beta Sigma Kappa in 1950. 

Throughout his long career Dr. Kiekenapp served not only the 
A.O.A. but was active in the work of his state optometric association 
and his state board of examiners in optometry. In all of his activities, 
the welfare of the profession came first, and through his many efforts 
much of the progress of the profession may be traced. 

Now, in the early evening of his life he is turning over the work 
he has so long cherished to a group of professional administrators. In 
going into retirement he takes with him the very best wishes of col- 
leagues from coast-to-coast who have grown to love him for his cons ant 
work in behalf of optometry; for his never failing good humor and for 
his high ideals which typified every aspect of his work. 

To you, Ernest, we of the Academy wish you the very best in 
the years ahead and we look forward to a continuation of our associa- 
tions in the years to come. For your work with the A.O.A. we can 
only join the entire profession in saying ‘well-done’ and offer you our 
heartfelt thanks. 

CAREL C. KOCH 


DISPENSING A PART OF OPTOMETRY 


If the spectacle frame holding a pair of 5.00 D. concave or convex 
lenses is slightly tilted so that the center of one lens is, let us say, 2 mm. 
below that of the other, 1.00A vertical difference is induced. Because 
of the limited extent of vertical fusion movements, vertical phorias of 
this magnitude frequently require correction. Therefore, it is obvious 
that the higher powered lens prescriptions must be accurately aligned. 
One method for aligning lenses accurately consists of dotting the centers 
of the lenses in India ink and using these reference points in adjusting 
the spectacles. The present paper describes another and, we believe, 
more satisfactory method. 

The patient, seated in the ophthalmic chair and wearing his spec- 
tacles, is instructed to look at a muscle light at the end of the room. A 
Maddox rod, mounted in a paddle-shaped handle, is held in front of the 
spectacles and is oriented to present a horizontal streak to the patient. 
The spectacles are tilted first one way and then the other (much as a 
teeter with the nose as a fulcrum) while the patient reports the relative 
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location of the spot and the line. The glasses are now adjusted so that 
the streak passes directly through the spot of light. The technique is 
used at the time the spectacles are first adjusted, at the time of the progress 
report, and at any subsequent visits for readjustment of the spectacles. 

Clearly, the technique consists of nothing more than repeating 
the vertical phoria measurement through the patient's prescription 
lenses by the Maddox rod technique. That so simple a concept should 
merit discussion may seem preposterous. Yet, the technique is not 
generally used and has certain merits which may be summarized as 
follows: 

1. The obvious benefit is that this technique enables the patient's 
spectacles to be adjusted in such a way as to create a condition of verti- 
cal orthophoria. 

2. The patient is aware that his spectacles are adjusted ‘‘on the 
beam.’ This serves to emphasize to him the importance of wearing his 
spectacles perfectly aligned. 

3. Perhaps of most importance is the fact that this technique 
emphasizes the inseparability of refraction and dispensing. The con- 
cept of using optometric testing procedures in the aligning of spectacles 
is not original with the present author. Many years ago Copeland 
advocated adjusting spectacles whose lenses have a high cylindrical com- 
ponent by using the streak retinoscope and a technique which he called 
“‘straddling."’ Copeland has demonstrated that by this means it is 
possible to adjust a 1.00 D. cylinder so that it is worn with its axis 
within one or two degrees of the proper position. The techniques of 
Copeland and of the one here described demonstrate that only a person 
equipped to examine eyes can perfectly align a pair of spectacles. Con- 
sideration of these techniques makes it clear that the dispensing of 
spectacles is not a separate field from the visual examination, but rather 
is part of the same service. The patient who wears lenses with a moder- 
ately high spherical or cylindrical component is best served if these 
spectacles can be fitted by one who can recheck certain visual aspects 
through the spectacles and makes certain that the lenses are adjusted to 
obtain the desired results. Undoubtedly there will occur to the reader 
other clinical tests which may be utilized as aids in dispensing and 
adjusting spectacles.* Cataract lenses, for example, are best fitted with 
the patient reporting the effect of slight changes in lens positioning 
following his observation of the Snellen chart. 

The technique here described and the others which have been 


*For example. the Turville infinity balance technique could be used to balance the 
vertical vergences just as effectively as the Maddox rod technique here described. 


- 
i 
ae 
& 
AN 148 


EDITORIALS 


mentioned have certain clinical value. More important, however, is the 
fact that they reemphasize the concept of optometry as a complete 
visual service. The dispensing of spectacles is not a field separate from 
optometry but is, in fact, an integral part of optometry. The dispensing 
of spectacles is best carried out by one who understands what it is that 
the spectacles are designed to achieve and one who can clinically determine 
if the spectacles are actually achieving this desired end. 


MONROE J. HIRSCH 


ACADEMY LUNCHEON AT A.O.A. CONGRESS 


Plans are now being made for an Academy luncheon to be held in 
Los Angeles during the coming Congress of the American Optometric 
Association in June. It is the hope of the Executive Council that all 
Academy members attending the Congress will arrange to attend this 
luncheon for an informal reception for newly elected president Dr. 
Robert W. Tubesing and a general get-together. The time and place 
for this luncheon will be announced in the near future. 


TERRY JUDITH PARKINS 


NEW EYE CHART BY BETTER VISION INSTITUTE 


Along a number of fronts the Better Vision Institute is doing a 
splendid job and this fact is again brought to mind in reviewing the 
distribution of their new full color promotional eye chart which is to 
be used in school vision programs and can also be used as a background 
for talks on vision before small lay groups. This colored lithographed 
chart, 40” high and 60” wide, on heavy stock is suitable for hanging 
on a wall. It is designed to tell the story of vision and highlight ocular 
functions. It does this beautifully. For teachers, the chart is accompa- 
nied by a 20 page manual of supplementary information for general 
study of the subject by the class. This chart is useful for a number of 
purposes and optometrists are urged to purchase these in quantity for 
school and other distribution. The combined cost of chart and manual 
is $1.00 and orders with check should be sent to the Better Vision 
Institute, 630 Fifth Ave., New York 20, N. Y. 

RUDOLPH EHRENBERG 


SPECIAL REPORT 


THE DIVISION OF LABOR BETWEEN 
OPTOMETRY AND OPHTHALMOLOGY * 


Glenn A. Fry? 
School of Optometry 
The Ohio State University 
Columbus, Ohio 


PREFACE 

This paper and the sequel' which follows have been written 
to express my own personal opinions on how optometry, ophthal- 
mology and opticianry ought to be interrelated in the field of eyecare. 
ROLE OF OPHTHALMOLOGIST IN TREATMENT OF EYE DISEASES 

It goes without saying that since the optometrist does not treat 
diseases of the eye. he must recognize the indispensability of the oph- 
thalmologist in the field of eyecare. In planning his own future, 
therefore, the optometrist must formulate some conception of the 
division of labor between himself and the ophthalmologist who treats 
diseases of the eye. 
LINE WHICH LIMITS PRACTICE OF OPTOMETRY 

The first basic assumption which might be made is that the line 
between medicine and optometry for any foreseeable future will con- 
tinue to be drawn at the use of drugs. It is true that prominent mem- 
bers of the medical profession as well as many optometrists have recom- 
mended that the optometrist ought to be encouraged to use drugs for 
the purpose of examining eyes and specifically they have advocated 
the use of drugs to anesthetize the cornea, dilate the pupil, and relax 
accommodation. As a matter of fact the ophthalmic opticians of 
Great Britain who represent the counterpart of optometrists in this 
country do actually use such drugs, and do so without abusing the 
privilege. Whether therefore optometrists should use drugs is not a 
matter of whether it is technically feasible: we already have an example 
of this feasibility. It is a matter of whether the technical advantages 


*Submitted on December 10, 1956, for publication in the March, 1957. issue of the 
AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMERICAN ACADEMY OF 
OPTOMETRY. 
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outweight the advantages of our present system in maintaining pro- 
fessional standards and interprofessional relations. 

The use of drugs makes a convenient line to draw between the 
practice of optometry and the practice of medicine for the purpose of 
licensing optometrists and defining standards for the practice of optome- 
try and for interprofessional relations. 

SUCCESSFUL SURMOUNTING OF HANDICAPS IMPOSED BY RESTRICTION 

In the past those who have been unsympathetic to optometry 
have claimed that the optometrist cannot properly examine eyes for 
fitting spectacles without the use of drugs and that he cannot properly 
inspect the lens, vitreous, retina and choroid for eye disease. The 
optometrists have developed special methods for achieving the desired 
results without the use of drugs and the restriction no longer constitutes 
a serious barrier to the public acceptance of optometry. 

If optometrists really felt that drugs were necessary for ascer- 
taining the refractive status of the eyes or inspecting for pathology, 
they could seek permission through the legislatures to use such drugs. 
This at lease would stop the argument, but it is my opinion that 
more is to be gained by drawing the line at the use of drugs. 
PROVISION OF EYECARE FOR SMALL ISOLATED COMMUNITIES 

There is also the argument that the optometrist ought to be trans- 
formed into a kind of practitioner between the optometrist and the 
ophthalmologist and that he ought to be permitted to use minor drugs 
and surgery, in order to make medical eye care more widely available. 
The heart of this argument is that a fully trained ophthalmologist is 
likely to set up his practice in a large city where he will be a long dis- 
tance from many who need emergency eye care. Emergency and minor 
eye care could be handled by a less trained person practicing nearby. 
This is one of the socio-economic problems which has yet to be solved. 
What is needed first is a thorough study of how well these needs are 
being met. Until the facts prove it to be otherwise, the best assump- 
tion that can be made is that the needs can be met without changing 
the restrictions which are now in force. 

NUMBER OF OPHTHALMOLOGISTS NEEDED 

It is my opinion that every ophthalmologist ought to be an 
expert refractionist and must do enough refractions to keep himself 
proficient, but beyond this, refractions should be left to optometrists. 

The basic argument is simply that it is a waste of expensive training 
for an ophthalmologist to spend a large part of his time refracting eyes. 
PREVENTION OF BLINDNESS 

Everyone wants to prevent blindness and wants to see an adequate 
program in operation. 
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Compulsory periodic eye examinations could be imposed upon 
each person for the purpose of detecting the need for medical eye care 
but such a program would be hard to justify. We have resigned our- 
selves to wait until people voluntarily present themselves for eye exam- 
inations. 

Many people come to the ophthalmologist or general practitioner 
or optometrist because they believe they have something medically 
wrong with their eyes. Many a person, however, comes to the optome- 
trist or ophthalmologist with the conviction that his eyes do not need 
a medical check-up, but merely wants his eyes examined for spectacles. 
When such a person comes to the ophthalmologist with nothing more 
in mind than to be examined for spectacles the ophthalmologist be- 
lieves he must include in such an examination a check-up on the need 
for medical eye care. 

On the other hand when the patient comes to an optometrist, 
some ophthalmologists are not happy to have the optometrist attempt 
to pass judgment on a patient's need for medical eye care and much 
prefer to have the optometrist tell the patient that he does not give 
advice on medical eye care so that the patient will not be lulled into a 
false sense of security. 

Some ophthalmologists argue that every patient who wants to 
be examined by an optometrist should be required to be examined first 
by an ophthalmologist for eye disease; but the public is not likely to 
submit to such a program. 

Optometrists have come to recognize the contribution that they 
can make to the prevention of blindness by checking each of their 
patients for eye pathology and referring them for medical treatment 
when needed, and are making every effort to better themselves to render 
this service. They are willing to accept whatever training and guidance 
ophthalmologists give them in detecting diseases of the eye and setting 
up criteria for referral. 

MORAL AND LEGAL RESPONSIBILITIES OF THE OPTOMETRIST 

It is inevitable under the present scheme of things that a large 
fraction of the public will come to an optometrist whenever they need 
eye care of any kind, and the optometrist must be prepared to assume 
the moral responsibility for screening his patients for eye pathology. 
This applies to those who come to him expressly for having their 
eyes examined for spectacles, as well as to those who come because 
they suspect that they may have some eye disease and are willing to 
rely upon the optometrist to determine whether they need to be referred 
to an ophthalmologist. 
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An optometrist’s responsibility in this connection is not properly 
defined in many of the state laws of optometry. In some states he is 
prohibited from claiming that he is qualified to diagnose diseases and 
thus is not legally accountable for his failure to have detected a disease 
which may have led to blindness. In other states he is required to per- 
form specific tests for ocular pathology. 

The laws ought to make an optometrist legally accountable for 
the consequences of his failure to refer a patient for medical care when 
he should have been referred. As in the case of a medical practitioner, 
the optometrist is likely to make a mistake now and then, but at 
least he should be legally accountable for exercising reasonable care. 

In order for the optometrist to merit the confidence of the medical 
profession as screeners of patients he must impose upon himself the legal 
as well as the moral responsibility for inspecting the eyes of his patients 
for pathology and referring them when necessary. 

ARTIFICIALITY OF DEMAND FOR OPHTHALMOLOGISTS TO DO 


REFRACTIONS 

If a person of his own free will prefers to go to an ophthalmologist 
instead of an optometrist this is his American privilege regardless of his 
reason for doing so. But we can avoid creating an artificial demand for 
having one’s eyes examined only by an ophthalmologist and help relieve 


him of such demands upon his time. Two sources of artificial demand 
are the referrals made by dispensing opticians and general practictioners 
of medicine. The problems that arise in connection with dispensing opti- 
cians have been discussed elsewhere.' 

More general practitioners will have to be persuaded to accept the 
optometrist as qualified to do an expert job at refraction and to detect 
eye diseases. He must also know that the optometrist is willing to refer 
patients when this is needed. 

Nurses and others who are ancillary to the practice of medicine 
also contribute in the same way as the general practitioner to the artificial 
demand for appointments with ophthalmologists. Optometry must also 
earn and secure the confidence of more of these people. 

MORAL AND LEGAL RIGHT OF AN OPHTHALMOLOGIST TO DO 
REFRACTIONS 

It is often argued that graduates of colleges of medicince who expect 
to refract eyes should be made to meet the same or equivalent training 
requirements as graduates of colleges of optometry, and should be re- 
quired to pass a state board examination in optometry and be licensed 
by a state board of optometry. To extend this kind of thinking to licens- 
ing shows little insight into the overall organization of society. Medical 
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men are licensed to be responsible for matters of life and death. It is 
absurd to think that one can impose upon them any more legal responsi- 
bility by requiring them to be licensed as optometrists. 

Moral responsibility is quite another matter. A graduate from a 
school of medicine is not expected to engage in a specialty in which 
he is not trained. 

The optometrist has, in my opinion, a moral right to resent having 
a licensed physician earn his living primarily by refracting eyes, as 
long as his training in this art is much less extensive than that of the 
optometrist. 

If a person takes advantage of his medical license to earn his living 
primarily refracting eyes without making a respectable effort to become 
qualified to practice the art, every means should be brought to bear to 
make such a man know and feel that he is morally wrong in attempt- 
ing to supply a service which he is not qualified to supply. 

If. however, the ophthalmologist specializes in eye diseases and 
makes a substantial contribution to the handling of eye diseases in his 
community, no optometrist can complain about his engaging in refrac- 
tion, because he must know something about refraction in order to treat 
eye diseases, and it is necessary to spend part of his time refracting eyes 
in order to maintain the necessary degree of proficiency. 
COOPERATION IN HANDLING PATIENTS 

Under the present scheme of things, the optometrist refers patients 
with ocular pathology to the ophthalmologist, and on the other hand 
the ophthalmologist may refer a patient to the optometrist for orthoptics 
or visual training or for the purpose of having the optometrist design 
and fit a pair of spectacles or to reexamine him for the purpose of fitting 
contact lenses or optical aids for aniseikonia or subnormal vision. The 
problems involved in this division of labor have been discussed in a 
separate paper.’ 

DIVISION OF LABOR IN FIELD OF RESEARCH AND DEVELOPMENT 

In the field of research and development it is obvious that those 
ophthalmologists who are primarily interested in diseases of the eyes 
must be responsible for research in this field. They must be the experts 
in such fields as pathology of the eye, the growth, genetics, metabolism 
and circulation of the eye and the maintenance of intraocular pressure. 

The ophthalmologists who are interested in refraction and other 
non-medical aspects of visual science, should team up with the optome- 
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trists in building a unified program of research in this area. 

The optometric profession through the various committees and de- 
partments of the American Optometric Association, the American 
Academy of Optometry, the American Optometric Foundation, the 
schools and colleges of optometry and through its journals is gradually 
building a program of research in the basic field of physiological optics, 
and in the applied fields such as refraction, orthoptics, contact lenses, 
subnormal vision, and aniseikonia, and vision in schools and industry. 

Several schools of optometry have developed programs of graduate 
work leading to M.Sc. and Ph.D. degrees in physiological optics. There 
are many of these ventures in which ophthalmologists are already par- 
ticipating and this should be encouraged. 

The Association for Research in Ophthalmology has accepted a 
number of optometrists into its membership. However, it turns out 
that the meetings are dominated with papers pertaining to research in 
pathology and other areas in which the optometrist is little interested 
from the research point of view. 

The optometrists and thase ophthalmologists who are interested in 
the non-medical aspects of visual science can team up with the physicists 
and psychologists, educators, artists, illuminating engineers, human engi- 
neers, and industrial engineers and others in solving the many practical 
problems of vision. 

We find examples of cooperative effort of this type in the Optical 
Society of America, the Inter-Society Color Council, the Illuminating 
Engineering Society, and Armed Forces National Research Council 
Vision Committee and the Highway Research Board among others. 
DIVISION OF LABOR IN TRAINING PROGRAMS 

Ophthalmologists can contribute a great deal to the undergraduate 
teaching program of a school of optometry. The ophthalmologists who 
have served on the staff of the School of Optometry at the Ohio State 
University have been well versed in pathology of the eye and in addition 
have been excellent teachers. Such teachers can be replaced by optome- 
trists who hold Ph.D. degrees in Physiological Optics and are serving 
as teachers in other areas, but it is a great waste of human effort to have 
these men turn around and become experts in another field in which they 
are not primarily interested. 

It is not that they cannot do it. If they can build a microscope 
with their own hands, they certainly have sense enough to use it in the 
study of pathology. But why divert such talents? 

On the other side of the picture there exists the possibility that 
where a school of optometry and a program of training in ophthal- 
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mology exist side by side, the faculties and facilities of the optometry 
school might be used in part of the formal training of the interns and 
residents preparing for the examinations of the American Board of 
Ophthalmology. 

Should optometry and ophthalmology reach a mutual understand- 
ing about their objectives in the field of eye care, the optometry schools 
could help materially in the training of assistants who could work either 
for optometrists or ophthalmologists. 


DIGEST 


OPHTHALMIC LITERATURE REVIEW* 


G. P. Elmstrom? 
El Segundo, California 


PREFACE 

One of the needs of our profession, which has not been adequately met, is the 
proper and systematic review of various phases’ of optometry each and every year. 
The practitioner requires a simplified but accurate review of recent developments. The 
Academy, the Optometric Extension Program, and the Schools of Optometry have all 
moved’ in this direction but too few are recipients of post graduate studies. The 
American Medical Association publication, ARCHIVES OF OPHTHALMOLOGY, each 
year presents reviews covering ophthalmology. During 1956 three reviews were pub 
lished applying in part or in full to optometry. These three reviews are briefly dis 
cussed here. 


OPTICS AND VISUAL PHYSIOLOGY review appeared in the June, 
1956, issue running 20 pages including some 187 references, covering 
the year 1955. This is one of the most pertinent reviews of ophthalmic 
literature which evaluates data of considerable interest to optometry. 
Such subjects as refraction, myopia, aphakia, contact lenses, aniseikonia, 
optics, accommodation, vision and traffic safety are briefly presented 
along with discussions on less clinically applicable phases. Continued 
study indicates that retinoscopy is superior to the machine-testing of 
the refractionometer. The Duochrome test, used by many refractionists, 
has been found to be both precise and quick, and should be applied to 
patients who can see better than 20/25, whether or not they may be 
red-green defective. Mediterranean people become presbyopic at approxi- 
mately 40 years whereas Scandinavians wait until 48. Continued studies 
would indicate that various techniques to control myopia are very 
limited. High astigmatism often leads to difficulty for the patient be- 
cause eyes undergo torsion when looking other than in the primary plane. 
which the spectacles do not. Contact lenses may offer the opportunity 
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in such instances to eliminate both the torsion-induced difficulty as well 
as the aniseikonic problem. 

A cylinder placed on the front surface of an aphakic lenses may 
be too far away from the front of the eye in high or medium degrees of 
astigmatism, and may be more accurately placed on the rear surface. The 
field of aniseikonia has been under-emphasized for some time and this 
fact is emphasized when it is realized that but 53 optometrists and 29 
ophthalmologists process space eikonometers in the country as of 1955. 
One researcher has substituted the orthodox —55.00 Hruby lens used in 
slit lamps with a +50.00 diopter lens placed near the cornea for equal 
magnification but a wider field of view when inspecting the retina. 
Fincham ascertained and confirmed the studies of optometric educators 
who have maintained that at all ages the amount of accommodation per 
degree of convergence remained a straight line graph. 

NEURO-OPHTHALMOLOGY review appeared in the November, 
1956, issue, which covered the period July, 1955-July, 1956. Although 
this material is considerably more theoretical, such a review does permit 
the acquisition of proper background data. There are 202 references 
in the review. 

Less attention has been given to the diagnostic value of color fields 
with more emphasis upon the value and use of size of target and illumi- 
nation controls in visual field studies. An investigator using 122 patients 
under 16 years found that intracranial tumors accounted for 70% of 
eye muscle involvement, an extremely high per cent. Several researchers 
have found that more than 50% of the patients with cerebral palsy 
have ocular symptoms, a number with esotropia. 

GLAUCOMA review appeared in the December, 1956, issue, con- 
taining 58 pages of condensed data on this condition. There are 667 
references to the review. The four main topics are: (1) The facility of 
aqueous flow, (2) The rate of formation of aqueous, (3) Episcleral 
venous pressure, and (4) Miscellaneous glaucoma topics. The first three 
sections are reviews of the more technical elements of a glaucoma study, 
recapitulating the information now accepted as orthodox. The final and 
main topic as far as optometrists are concerned is unfortunately 
extremely brief. There are a few statistics presented of interest. Research 
during the past two years confirm the incident of glaucoma for the 
general population. Approximately 2% of people over 40 have unde- 
tected glaucoma, and 4.6% of the people over 64 years. This has led 
to increased emphasis upon routine use of the tonometer by general prac- 
titioners. 


CORRESPONDENCE 


UNDERGRADUATE CORRESPONDENCE COURSES 


To the Editor: 

The number of local men in Singapore who are taking correspond- 
ence courses and setting up practices as optometrists is really becoming 
frightening. Unfortunately, these people advertise themselves as qual- 
ified optometrists, but from the number of patients I receive who have 
in the first instance visited these people to obtain a pair of spectacles, 
I find that the prescribed prescriptions are quite impossible. There is 
one man specifically who, I believe, will be receiving his diplomas in a 
very short time. This man has never been out of Singapore in his life 
and as far as his scholastic attainments are concerned, did not manage 
to get as far as Junior Cambridge (regret I cannot give you the equivalent 
in U. S. standards). Holding qualified degrees from America in very 
high esteem, I cannot understand this present procedure. There is no 
restriction on setting up a practice in Singapore and calling oneself 
‘“‘qualified,”’ but my objection in this instance is that these people adver- 
tise themselves as “Doctors of Optometry”’ having qualified in America. 

I would be very grateful if you could enlighten me on the worth 
of these correspondence courses, for the holders of these diplomas in 
Singapore are definitely not safe to be let loose on the public. 

KENNETH E. MEYER, F.B.O.A., D. OPT. 


6 RAFFLES PLACE, 
SINGAPORE, MALAYA 


EDITORIAL COMMENT 


Dear Dr. Meyer: 

Thank you for your letter of February 15 relative to correspondence courses in 
optometry. We happen to know of none of these in America, and I am positive that 
none of these is recognized by any State Board of Examiners in Optometry in any of 
our 48 states. or in any of the provinces of Canada. 

In North America a student must personally attend an accredited institution of 
higher learning. giving at least a three year residence course in undergraduate profes 
sional optometric training before receiving a degree. In some colleges, the course is 
four years. Before entering these professional schools, the student must be a high 
school graduate, and also must have satisfactorily completed at least two years of 
pre-optometric college work in certain specific basic science courses. 

If any correspondence courses in optometry are offered in America. these courses 
are worthless in attempting to become licensed as an optometrist in the United States 
or Canada. as such a school would not receive accreditation by the authorities 

Any school operating in this manner for overseas students would be regarded as a 
‘diploma-mill"” over here, and its diplomas or degrees would have no value what- 
soever 

In closing. we would like to suggest that you and a group of your optometric 
colleagues work with the proper authorities in Singapore to set up a Register of 
Qualified Optometrists and Ophthalmic Opticians for Singapore and to establish educa 
tional standards for the colony which future applicants must meet. This has already 
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been done in some of the colonies, and just last year in Ireland. This program would 
eliminate the possibility of untrained persons practising in your area. 
CAREL C. KOCH, O.D. 


EDITOR 
FEBRUARY 21, 1957. 


NEED FOR UNDERGRADUATE STUDENTS 
To the Editor: 

Our big problem right now is getting enough students for our 
1957 class. Frankly, I am really worried. I believe that all the schools 
are having the same difficulty, but I do not know what we are going to 
do about it. Your recent editorial comment on this problem was very 
timely. However, it takes a lot of joint persuasion to get mass action 
on the part of any group. I wonder whether the profession really under- 
stands how serious a threat is facing them if we do not have enough 
graduates to replace the vacancies due to natural causes. 

MORTON L. ABRAM, D.O.S. 
VICE-PRESIDENT 


ILLINOIS COLLEGE OF OPTOMETRY 
3241 S. MICHIGAN AVE. 
CHICAGO, ILL. 
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Terry Judith Parkins 
Editorial Assistant 
Optometrists will confer a favor by sending news items of general interest for this 
department; such as relate to new instruments, clinical techniques, education, visual 
health and optometric legislation and organization. 


EXTENSION POST-GRADUATE TRAINING IN OPTOMETRY 

The Division of Optometry, Indiana University, Bloomington, 
and the College of Optometry, University of Houston, are offering post- 
graduate work to groups of optometrists who will meet in some cen- 
tralized point for instruction by a staff member who travels from the 
school, to the class, for selected study periods. 

At Indiana University, Dr. Neal J. Bailey is now instructing a 
group of nine optometrists in the basic fundamentals of contact lens 
theory and practice at Kokomo. At the same time Dr. Merrill J. Allen 
is instructing a group of 14 optometrists in case analysis at Indianapolis. 
These 20 hour courses are given over an eight week period, cne evening 
each week. 

At the University of Houston the plan is quite similar except that 
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the courses will be given only during the summer months and the instruc- 
tor will stay a week in the selected area and complete the post-graduate 
work within that period, then move on to another area. In Texas 
the Foundation for Education and Research in Vision is sponsoring 
these post-graduate courses and for the coming summer the following 
12 courses are offered by the faculty. 

Course 1, Analytical Analysis of Optometric Data; Course 12, 
Visual Training. by Dr. Chester H. Pheiffer. Course 2, Aniseikonia: 
Course 8, Non-Squint Orthoptics; Course 10, Refraction; Course 11, 
Subnormal Vision and Special Refracting Techniques, by Dr. J. Boyd 
Eskridge. Course 3, Applications of Ophthalmic Optics, by Dr. Charles 
R. Stewart. Course 4, Glaucoma: Course 6, Headache: Course 9, 
Ocular Pathology, by Dr. Theodore P. Grosvenor. Course 5, Graphical 
Analysis of Optometric Data: Course 7, Modern Clinical Optometry, 
by Dr. Darrell B. Carter. 

This method of bringing the instructors to groups of busy practi- 
tioners for post-graduate work is not new in the healing arts professions. 
Medicine and dentistry have used similar plans with success for years and 
for that matter the Pennsylvania State College of Optometry has held 
post-graduate courses of this kind in New Jersey, North Carolina, 
Michigan and Pennsylvania in the past. 

For course descriptions, arrangements and data on costs for either 
of these series of post-graduate courses, optometrists should write to the 
Division of Optometry, Indiana University, Bloomington, Indiana. or 
to the College of Optometry, University of Houston, Houston, Texas. 


LECTURES AT OPTICAL FAIR 


The educational program now scheduled for the Optical Fair. 


Palmer House, Chicago, June 7-10, 1957, is as follows: 


New and Current Optometric Procedures. Dr. Meredith W. Morgan, Jr., School 
of Optometry, University of California, and Dr. Henry W. Hofstetter 
Division of Optometry, Indiana University 

Subnormal Vision and Its Correction. Dr. Alfred Rosenbloom, Illinois College 
of Optometry 

Light and Sight on the Job. Dr. Sylvester Guth. Radiant Effects Laboratory 
General Electric Company 

Industrial Safety. Dr. Joseph Tiffin, Purdue University 

The Role of Vision in Highway Safety. Dr. Leon Brody, Research Center for 
Safety Education, New York University 

Lenses for Aphakics. Russell L. Stimson, Los Angeles City College 

Dispensing Style. Pere Westmore, Hollywood 

Professional Economics. Harry L. Wylie, Northwestern University 

Suggestions on Style and Inventory Control. John Roe, Chicago 

The Ophthalmic Market Today. Report by N. W. Ayer & Son, Inc. 

A Survey of Visual Problems. Clark Holmes, Committee on Customer Relations 
Association of Independent Optical Wholesalers 

There will be no registration fee for attending any or all of these 


lectures, and all optometrists are invited to come to Chicago and visit 
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the exhibits, attend the lectures and watch the Style Show. The Optical 
Manufacturers Association is planning for an attendance of at least 
5,000 optometrists from all parts of the U.S.A. and Canada. Route 
your vacation trip through Chicago in June and come to the Fair. 

A.O. COURSES ON ANISEIKONIA AND REFRACTION 

A Seminar on Aniseikonia will be given by the staff members of 
the Bureau of Visual Science, American Optical Company, Southbridge, 
Massachusetts, April 15-17, 1957. The program will cover interpre- 
tation of findings: judgment in prescribing: technique of measure- 
ment; case histories; effect of aniseikonia on space perception; signifi- 
cance and clues of the declination of error; etiological factors; methods 
of translation of findings: iseikonic corrections and the theory of the 
space eikonometer. The instructors will be Dr. Paul Boeder, director 
of the Bureau, Dr. Robert E. Bannon, Dr. Salvi S. Grupposo, Paul H. 
Haynes and Miss E. E. Spooner. 

On May 6-8, 1957, the same staff instructors will present a 
graduate course in Visual Optics and Refraction at Southbridge. This 
will be their fourth educational conference for optometrists, and some 
of the topics which will be covered are, magnification in lenses: the 
role of bifocals in non-presbyopic anomalies; correction of subnormal 
vision; clinical factors in multifocal lenses; visual problems of school 
children; visual screening procedures and occupational vision programs. 

There will be no charge for participation in either course. Early 
registration is advisable, since attendance will be limited. Complete, 
details are available from the AO Bureau of Visual Science, South- 
bridge. 

POST-GRADUATE COURSES UNIVERSITY OF HOUSTON 

The College of Optometry, University of Houston, has announced 
a schedule of post-graduate courses for April 26 and 27. Each course is 
designed to provide detailed instruction on one aspect of clinical 
optometry, utilizing a combination of lectures, demonstrations, and 
actual practice. 

The six courses offered are (1) Subnormal Vision, Dr. J. Boyd 
Eskridge: (2) Difficult Refractive Problems, Dr. Darrell B. Carter; 
(3) The Slit Lamp, Dr. Bernard Mazow: (4) Ocular Pathology, 
Dr. Theodore P. Grosvenor; (5) Functional Technique of Lens Appli- 
cation, Dr. Chester H. Pheiffer; (6) Developmental Vision, Dr. Jane 
Brent. 

Each course consists of six hours of instruction. A _ participating 
optometrist may register in either one or two courses. To be assured of 
a place in the subjects of first choice, advance registration should be 
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made. For further information and registration forms write to the 
College of Optometry, University of Houston, Houston 4, Texas. 
CLIPS FOR MEASURING HEIGHT OF BIFOCAL SEGMENTS 

Dr. G. P. Elmstrom, El Segundo, California, points out that in 
the past there have been two extremes in measuring the height of multi- 
focals; one has been the standard of many years, namely. simply meas- 
uring the height with a small mm. rule; the other has been the intro- 
duction of rather complex devices, often quite expensive. The com- 
promise solution for accurate measurements for this important phase in 
prescribing lenses is the device by Dr. E. T. Jenison, Maverick Bldg., 
San Antonio, Texas. Small plastic transparent rules on small clips to 
be placed directly upon the sample frame which leaves the examiner with 
free hands for frame adjustment. In pairs, these clips also permit a 
rapid inspection of hyper-eyes that necessitate different segment height 
placement. Cost per pair, $3.20 prepaid. 

NEWS BRIEFS 

Dr. Vernard M. Clarke, Camrose; Dr. James G. Rowand and 
Dr. Ralph W. LeDrew, Edmonton, have organized the Alberta Chap- 
ter, American Academy of Optometry. Their application for a Charter 
has been approved by the Executive Council and the Charter will be 
presented to the Chapter at the coming annual meeting of the Academy 
in Chicago next December. . . . Dr. Chu Chin Wong, Hong Kong, 
achieved the distinction of being the first undergraduate to complete the 
six-year program in optometry at the College of Optometry, University 
of Houston. He is returning to Hong Kong to enter private practice. 
... In an effort to assist in the government sponsored vocational train- 
ing program for American Indians, Bernard Spero, president of the 
House of Vision, Chicago, has announced that in the future they will 
employ as many Indians as possible in their various laboratories. . . . 
Dr. William Feinbloom, New York City, spoke on the Mirrorscope 
Lens for the Partially Blind at the February 19 meeting of the New 
York Academy of Optometry, Midston House, New York City. 

More than 600 optometrists attended the annual meeting of the 
California Optometric Association, San Diego, February 21-24. Dr. 
Arthur C. Heinsen, San Jose, was elected president; Dr. James R. Gregg, 
Los Angeles, president-elect; Dr. Douglas McElfresh, San Diego, secre- 
tary and Dr. Orestes Righellis, Arvin, treasurer. Dr. George I. Deane, 
Merced: Dr. John Gorham, Hemet; and Dr. Charles E. Seger, San Luis 
Obispo, were elected trustees to serve on the board of trustees with the 
officers. Dr. William L. Harr, Sacramento, was elected president of the 
California State Board of Examiners in Optometry. . . . The Illinois 
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Optometric Association has presented the Illinois College of Optometry 
with a gift of $500.00 for the Building and Development Fund of the 
College. 

William T. Cameron of the Safety Equipment Division, American 
Optical Company has resigned to manage the newly formed Occupa- 
tional Vision Council which will develop programs for protection ard 
correction of vision in industry. ... Dr. William F. Weir, Bloomsburg, 
Pennsylvania, has announced that Kings College, Wilkes-Barre, and the 
Eastern Division, Pennsylvania Optometric Association will co-sponsor 
a School Vision and Reading Conference at Kings College on Sunday, 
April 28, 1957. Speakers at the conference will be Dr. E. Elona Sochor, 
Director of Reading Clinic, Temple University; James E. O'Neill, 
Director of Safety Service, National Society for the Prevention of Blind- 
ness; Mrs. Camilla S. Garey, president, Pennsylvania Congress of 
Parents and Teachers: and Dr. Joseph H. Smith, vice president of the 
Pennsylvania Optometric Association. The Conference will start at 
noon and run through 8:00 p. m. 

The International Optical League will hold its biannual meeting 
in Amsterdam, Holland, June 11-15, 1957. The British Chapter, 
American Academy of Optometry, is a member of the League and the 
American Academy of Optometry has applied for membership. Academy 
members who are planning to be in Europe during the summer should 
write to International Optical Congress Committee, Honthorststraat 12, 
Amsterdam, Z., Holland, for reservations and other information. A 
number of technical papers will be presented and special trips for dele- 
gates are now being planned. Optometrists and ophthalmic opticians 
from a large number of countries will attend, and the committee has 
issued a special invitation to optometrists from the U. S. A: and Canada. 

Robert L. Phillips has been appointed Director of the Contact 
Lens Division of the Precision-Cosmet Company, Minneapolis. 
The Second Annual Eastern Seaboard Conference on Visual Training 
will be held in Washington, D. C., May 15, at the Ambassador Hotel. 
Dr. Robert A. Kraskin, 900 F St., N. W., Washington, D. C., is 
chairman on arrangements and reservations should be sent to his office. 

The Pennsylvania State College of Optometry has been granted 
the authority to confer the Bachelor of Science degree by the State 
Council of Education of the Pennsylvania Department of Public Instruc- 
tion. The College will award this degree to qualified students in addi- 
tion to the Doctor of Optometry Degree which the College has been 
awarding since 1923. 


TRANSACTIONS OF THE 
AMERICAN ACADEMY OF OPTOMETRY 


A department devoted to announcements, reports, appointments, organization data. 
news, professional problems and ideals, as these relate to the Academy. 


ACADEMY MONOGRAPHS 


One of the popular educational services offered optometrists by the 
American Academy of Optometry is the publication and distribution 
of low cost technical monographs. These specially published reprints 
deal with a great variety of subjects of interest and value to optometrists. 

Each monograph is authored by one or more specialists in the 
selected subject. Not only is this service popular because of its low 
cost, it is even more appreciated because of the authoritative positions held 
in optometric practice by those optometrists and educators who have 
written the extensive material included in this series of now available 
monographs. This is a continuing service and the profession already 
recognizes the conservatism and competence of this large body of clinical 
and scientific writers. 

These educational monographs report studies in various fields of 
optometric practice. This series is unique in its contribution to the 
Science of Seeing, presenting a body of material covering many aspects 
of the subject. These monographs represent a type of clinical and 
scientific material which is indispensable to the optometrist, research 
worker, educator and to the student of visual problems. 

More than 200 different titles offer a very wide selection cover- 
ing most phases of optometric practice. These 6” x 9” monographs vary 
in length from 8 to 72 printed pages. Each reprint is bound in heavy 
board covers for permanence. 

These monographs will be mailed, postpaid, to professionally 
interested persons upon receipt of order accompanied by the cost of 
the reprint or reprints ordered. Payment with orders is essential. 
Stamps or coins are acceptable on small orders. In ordering monographs 
selection should be made by number. 

The 1957 listing of available monographs follows. This list 
supersedes prior published lists and only those monographs now 
catalogued are offered at this time. See pages 165-174. 

Orders and checks should be sent to the American Academy of 
Optometry, 1508 Foshay Tower, Minneapolis 2, Minn. 


RUDOLPH EHRENBERG 
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1957 Catalogue of Academy Monographs 


ACCOMMODATION AND CONVERGENCE — TESTS AND IMBALANCES 


—) Monograph No. 150. Merrill J. Allen. An Investigation of the Time Characteristics 

~ Accommodation and Convergence of the Eyes. Historical Review. 8 p. + cover. 

[) Monograph No. 151. Merrill J. Ailen. An Investigation of the Time Characteristics 
of Accommodation and Convergence of the Eyes. Subjective Determination of 
Accommodation and Objective Recording of Convergence. 12 p. + cover. 30c 

C) Monograph No. 82. Merrill J. Allen. An Objective High Speed Photographic 
Technique for Simultaneously Recording Changes in Accommodation and Con 

() Monograph No. 199. Merrill J. Allen. The Influence of Age on the Speed of 
Accommodation. 8 p. + cover. 25c. 
vergence. 12 p. + cover. 30c. 

[) Monograph No. 76. Mathew Alpern. Accommodation and Convergence with 
Contact Lenses. 12 p. + cover. 30c 

(1) Monograph No. 108. Mathew Alpern. The Zone of Clear Single Vision at the 
Upper Level of Accommodation and Convergence. 24 p. + cover. 45¢ 

(1) Monograph No. 173. Robert E. Bannon. Physiological Factors in Multifocal 
Corrections. 16 p. + cover. 35c. 

— Monograph No. 141. Robert E. Bannon. Space Perception—-Some Physiological 
Aspects. 16 p. + cover. 35¢ 

[J Monograph No. 176. Merton C. Flom. Variations in Convergence and Accommo 
dation Induced by Successive Spherical Lens Additions with Distance Fixation 
An Investigation, with the Description of a Clinical Method for Testing the 
Validity of the Refractive Correction. 28 p. + cover. 50c 

[1] Monograph No. 147. Glenn A. Fry. Research in Accommodation and Convergence 
8 p. + cover. 25c. 

C) Monograph No. 192. Duco Hamasaki, Jin Ong and Elwin Marg. The Amplitude 
of Accommodation in Presbyopia. 12 p. + cover. 30c. 

C) Monograph No. 204. Gordon G. Heath. Accommodative Responses of Totally 
Color Blind Observers. 12 p. + cover. 30c. 

(1) Monograph No. 205. Gordon G. Heath. The Influence of Visual Acuity on 
Accommodative Responses of the Eye. 12 p. + cover. 30c 

[ Monograph No. 34. Monroe J. Hirsch. The Stereoscope as a Method of Measuring 
Distance Discrimination. 8 p. + cover. 25¢ ‘ 

[] Monograph No. 55. Henry W. Hofstetter. Accommodative Convergence in 
Identical Twins. 12 p. + cover. 30c. 

— Monograph No. 128. Elwin Marg. ‘‘Flashes’’ of Clear Vision and Negative Accom 
modation with Reference to the Bates Method of Visual Training. 20 p. + cover 
40c. 

€ Monograph No. 102. Meredith W. Morgan, Jr. A Comparison of Clinical Methods 
of Measuring Accommodative-Convergence. 12 p. + cover. 30c 

[] Monograph No. 118. Meredith W. Morgan, Jr. Accommodation and Conver 
gence in a Patient with Adie’s Pupil. 12 p. + cover. 30c 

[1 Monograph No. 149. Max*Schapero and Morton Levy. The Variation of Proximal 
Convergence with Change in Distance. 16 p. + cover. 35c 

[] Monograph No. 190. Max Schapero. Frank W. Weymouth and Margaret Hester 
The Effect of Fixation Distance and the A.C.A. Ratio on the Angles of Anomaly 
20 p. + cover. 40c 

ANISEIKONIA AND THE EIKONOMETRIC TECHNIQUES 


[] Monograph No. 69. Robert E. Bannon. Aniseikonia and Binocular Vision 
12 p. + cover. 30c. 

[J Monograph No. 1-A. Robert E. Bannon. Heterophoria and Aniseikonia. 12 p 
+ cover. 30c. 

—) Monograph No. 1-B. Robert E. Bannon. On the Technique of Measuring and 
Correcting Aniseikonia. 24 p. + cover. 45c. 

[] Monograph No. 144. Robert E. Bannon. Space Eikonometry in Aniseikonia 
16 p. + cover. 35c. 
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] Monograph No. 141. Robert E. Bannon. Space Perception—Some Physiological 

and Psychological Aspects. 16 p. + cover. 35c. 

[] Monograph No. 103. Robert E. Bannon, F. H. Cooley, Harold M. Fisher and R. 
T. Textor. The Stigmatoscopy Method of Determining the Binocular Refrac 
tive Status. 16 p. + cover. 35c 

[] Monograph No. 28. Robert E. Bannon and Rudolph T. Textor. Analysis of 
Successful and Failure Aniseikonic Cases. A Study of the Data in 200 Cases. 
16 p. + cover. 35¢ 

[) Monograph No. 138. V. J. Ellerbrock. The Effect of Aniseikonia on the Ampli 
tude of Vertical Divergence. 16 p. + cover. 35c. 

[) Monograph No. 66. Harold M. Fisher. A Modification of Space-Eikonome:er 
Technique. 8 p. + cover. 25¢ 

[] Monograph No. 172. A. Harry Malin. Testing Aniseikonia with a Simplified 
Space Eikonometer. 12 p. + cover. 30c. 

[] Monograph No. 72. Oscar L. McCulloch. A Report on Three Cases of Anisei 
konia. 8 p. + cover. 25c. 

[) Monograph No. 198. Max Schapero. Aniseikonia Due to Changes in Corneal 
Curvature Caused by a Dendritic Corneal Ulcer. A Case Report. 8 p. + cover. 25c. 

[] Monograph No. 187. Arene T. Wray. Clinical Report on the Correction of 

Aniseikonia in Cases of Low Refractive Error. 8 p. + cover. 25c. 


CONTACT LENSES AND CONTACT LENS FITTING 


[] Monograph No. 76. Mathew Alpern. Accommodation and Convergence with 
Contact Lenses. 12 p. + cover. 30c. 

[J Monograph No. |. Solon M. Braff. The Fitting of Contact Lenses by the Mold- 
ing Technique. 24 p. + cover. 45c 

[] Monograph No. 51. Charles S. Bridgman. A Summary of Certain Opposed 
Viewpoints in Fitting Contact Lenses. 12 p. + cover. 30c 

[} Monograph No. 130. Isidore S. Finkelstein. The Biophysics of Corneal Scatter 
and Diffraction of Light Induced by Contact Lenses. 60 p. + cover. 90c 

[) Monograph No. 63. Leon E. Firestone and Ernest M. Gaynes. Contact Lenses and 
Their Effect on Neuromuscular Patterns of Vision. 8 p. + cover. 25c. 

[) Monograph No. 135. Eugene Freeman. Pinhole Contact Lenses. 8 p. + cover. 25c. 

] Monograph No. 180. Robert Graham. Contact Lens Resources. 12 p. + cover. 30c 

[] Monograph No. 90. Harold S. Harris. The Corneal Lens. 24 p. + cover. 45¢ 

[] Monograph No. 109. Russell S. Manwiller. Twelve Consecutive Case Reports 
from the Contact Lens Clinic, Pennsylvania State College of Optometry. 8 p. + 
cover. 25c 

[) Monograph No. 54. John Collins Neill. Contact Lens Haze. 20 p. + cover. 40c. 

[} Monograph No. 13. Robert J. Roth. The Isotonicity of Contact Lens Solution. 
16 p. + cover. 35c. 

[ Monograph No. 198. Max Schapero. Aniseikonia Due to Changes in Corneal 
Curvature Caused by a Dendritic Corneal Ulcer. A Case Report. 8 p. + cover. 25c. 

[] Monograph No. 116. I. Irving Vics. A Report on Ten Cases Fitted with the 
Feinbloom Self Centering Corneal Lens. 8 p. + cover. 25c 
EXTRA-OCULAR MUSCLES—FUSION, PHORIAS AND MOVEMENTS 
}] Monograph No. 108. Mathew Alpern. The Zone of Clear Single Vision at the 
Upper Levels of Accommodation and Convergence. 24 p. + cover. 45c 

}] Monograph No. 41. Mathew Alpern and Henry W. Hofstetter. The Effect of 
Prism on Esotropia—-A Case Report. 12 p. + cover. 30c. 

[] Monograph No. 69. Robert E. Bannon. Aniseikonia and Binocular Vision. 12 
p. + cover. 30c. 

[1 Monograph No. !1-A. Robert E. Bannon. Heterophoria and Aniseikonia. 16 p. + 
cover. 35¢ 

[] Monograph No. 141. Robert E. Bannon. Space Perception—Some Physiological 
and Psychological Aspects. 16 p. + cover. 35c. 

7 Monograph No. 33. Gilda Coppola. The Extra-Ocular Muscles—Their Functional 
Requirements and Nervous Control. 8 p. + cover. 25c. 

[) Monograph No. 138. V. J. Ellerbrock. The Effect of Aniseikonia on the Ampli- 

tude of Vertical Divergence. 16 p. + cover. 35c. 
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(1) Monograph No. 16. V. J. Ellerbrock. Experimental Investigation of Cyclofusion. 
16 p. + cover. 35c. 

(1) Monograph No. 74. V. J. Ellerbrock. Experimental Investigation of Vertical 
Fusional Movements. 24 p. + cover. 45c. 

(1 Monograph No. 53. V. J. Ellerbrock. Further Study of Effects Induced by Ani- 
sometropic Corrections. 8 p. + cover. 25c. 

(1) Monograph No. 170. V. J. Ellerbrock. Inducement of Cyclofusional Movements. 
16 p. + cover. ' 

©) Monograph No. . V. J. Ellerbrock. Tonicity Induced by Fusional Movements. 
16 p. + cover. > 

(J Monograph No. 124. V. J. Ellerbrock and K. S. Zinnecker. Effect of Multifocal 
Lenses on Convergence. 8 p. + cover. 25c. 

(J Monograph No. 129. Frederick W. Hebbard. Measuring Tonic Convergence 
12 p. + cover. 30c. 

() Monograph No. 35. Henry W. Hofstetter. Certain Variations in the Angle of 
Deviation in Concomitant Squint. 12 p. + cover. 30c. 

(1) Monograph No. 168. John R. Kennedy. The Correction of Divergent Strabismus 
with Concave Lenses 12 p. + cover. 30c. 

(1) Monograph No. 73. Henry A. Knoll. Pupillary Changes Associated with Accom 
modation and Convergence. 12 p. + cover. 30c. 

(1) Monograph No. 114. George W. Knox. Some Psychological Factors in Flicker 
and Fusion. 8 p. + cover. 25c. 

(J Monograph No. 113. J. Domald Kratz. Clinical Significance of the Abduction 
Findings. 8 p. + cover. 25c. 

(J Monograph No. 102. Meredith W. Morgan, Jr. A Comparison of Clinical Methods 
of Measuring Accommodative-Convergence. 12 p. + cover. 30c. 

(J Monograph No. 23. Meredith W. Morgan, Jr. The Direction of Visual Lines 
when Fusion is Broken as in Duction Tests. 8 p. + cover. 25c. 

(J) Monograph No. 177. Meredith W. Morgan, Jr. The Reliability of Clinical 
Measurements with Special Reference to Distance Heterophoria. 16 p. + cover. 35c. 

() Monograph No. 181. Max Schapero. The Characteristics of Ten Basic Visual 
Training Problems. 12 p. + cover. 30c. 

() Monograph No. 83. Rudolph T. Textor. Clinical Indications for Prescribing 
Prisms——-With Three Case Reports. 12 p. + cover. 30c. 

(—) Monograph No. 133. Gordon L. Walls. The Common-Sense Horopter. 20 p. + 
cover. 40c. 


[}) Monograph No. 127. Howard N. Walton and Ernest A. W. Ball. Horror Fusionalis 


with an Alternating Intermitten Exotropia—A Case Report. 8 p. + cover. 25c. 

(1 Monograph No. 57. William G. Walton. Compensatory Cyclo-Torsion Accom 
panying Head Tilt. 12 p. + cover. 30c. 

(1) Monograph No. 190. Max Schapero, Frank W. Weymouth and Margaret Hester. 
The Effect of Fixation Distance and the A.C.A. Ratio on the Angle of Anomaly. 
20 p. + cover. 40c. 

GENERAL OPTOMETRIC PRACTICE 

CJ) Monograph No. 196. Robert E. Bannon. Physiological Factors in Multifocal 
Corrections. Considerations of Optical Functions and Patient's Needs. 20 p. + 
cover. 40c. 

(J) Monograph No. 132. Robert E. Bannon. Symptoms and Case History. The 
Patient as a Person. 12 p. + cover. 30c. 

() Monograph No. 40. Charles S. Bridgman. The Basis for Failure on Color Vision 
Tests. 16 p. + cover. 35c. 

() Monograph No. 200. Charles S. Bridgman. The Optometrist and Psychological 
Factors in Visual Work. 12 p. + cover. 30c 

1) Monograph No. 106. M. H. Brown and Henry W. Hofstetter. Relationship of 
Pre-Optometry College Work to Performance in Optometry College Courses 
12 p. + cover. 30c. 

—) Monograph No. 64. Eugene Freeman. Foundations of Professional Ethics. 12 p. + 
cover. 30c. 

C) Monograph No. 157. Eugene Freeman. Legalism in Ethics. 12 p. + cover. 30c. 

C1) Monograph No. 44. Eugene Freeman. The Method of Science. 12 p. + cover. 30c. 
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Some Principles of Nomenclature. 8 p. + 


Eugene Freeman. 


] Monograph No 

cover 

[] Monograph No. 115. Eugene Freeman. Veridical Perception. 8 p. + cover. 25c. 

[}] Monograph No. 192. Duco Hamasaki, Jin Ong and Elwin Marg. The Amplitude 
of Accommodation in Presbyopia. 12 p. + cover. 30c 

[) Monograph No. 184. Monroe J. Hirsch. An Evaluation of Scleral Tonometry, 
Its Reliability, Validity and Clinical Applicability. 16 p. + cover. 35c 

[) Monograph No. 155. Henry W. Hofstetter and David C. Rife. Miscellaneous 
Optometric Data on Twins. 12 p. + cover. 30c. 

] Monograph No. 152. Henry A. Knoll. An Infra-Red Skiascope and Other Infra 
Red Ophthalmic Research Instruments. 8 p. + cover. 25¢ 

} Monograph No. 122. Alfred Lit and Aaron Hyman. The Magnitude of the 
Pulfrich Stereophenomenon as a Function of Distance of Observation. 20 p. + 
cover. 40c. 

~] Monograph No. 48. Roy Marks. Factors Concerning the Prescription and Use of 
Telescopic Spectacles. 16 p. + cover. 35c. 

[] Monograph No. 174. Meredith W. Morgan, Jr. A Unique Case of Double Monocu- 
lar Diplopia. 20 p. + cover. 40c. 

[) Monograph No. 175. Melvin C. Nadell and Monroe J. Hirsch. The Relationship 
of the Birthplace of Parents and Grandparents to the Refractive State of the Child. 
8 p. + cover. 25¢ 

[) Monograph No. 123. John Collins Neill. The Optometrist and First Aid in War 
Time. 24 p. + cover. 45c 

} Monograph No. 89. Z. J. B. Schoen. Objective and Subjective Measures of Night 
Myopia. 8 p. + cover. 25c. 

[] Monograph No. 189. Reuwel A. Sherman. Occupational and Avocational Trends 
and Their Implications in Practice. 12 p. + cover. 30c 

[) Monograph No. 95. I. Irving Vics. The Clinical Aspects of Retrolental Fibroplasia 
with Report on One Case. 8 p. + cover. 25¢c. 

[] Monograph No. 61 1. Irving Vics. Comments on Psychosomatic Optometry 
with Reports of Subnormal Vision Cases. 12 p. + cover. 30c. 

“] Monograph No. 178. I Irving Vics. Progress Report on Partially Blind Cases 
16 p. + cover. 35c. 

}] Monograph No. 24. David Volk and Glenn A. Fry. Effect of Quality of Ilumina- 
tion and Distance of Observation Upon Performance in the Ishihara Test. 24 p. + 
cover. 45¢ 

[] Monograph No. 56. Ralph E. Wick. Scleral Tonometry and Its Optometrical 
Application. 8 p. + cover. 25c. 

[1] Monograph No. 202. Richard J. Wixson. Statistical Analysis of Hereditary Factors 

in Ametropia. 8 p. + cover. 25¢c 


GRAPHICAL METHODS OF ANALYSIS OF REFRACTION FINDINGS 


]} Monograph No. 108. Mathew Alpern. The Zone of Clear Single Vision at the 
Upper Levels of Accommodation and Convergence. 24 p. + cover. 45c. 

[) Monograph No. 41. Mathew Alpern ard Henry W. Hofstetter. The Effect of 
Prism on Esotropia—A Case Report. 12 p. + cover. 30c. 
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chassis. (Rim is entirely of Lurium... 
no plaque employed). Important — all 
these new rims and temples AND all 
the colorful Universal ZYL rims and 
temples are interchangeable with all 3 
eye shapes illustrated here. 


Scores of eyewear fashions can be 


Available with LUSTRE-LITE 
CHASSIS ZY: LURIUM: rims and temples in 6 lovely 
colors:—Mink Brown, Goldtone, 
Stardust Colors Style-Tone Orchid, Azure Blue, Jet Black, 
cannes Lustre-Lite Dove Gray. Also, Style-Tone fea- 

sizes turing hand engraving in blue or 

gold color on contrasting colors. 


42, 44, 46 
Shull & Vanity Bridge. 22, — #10 Lustre-Lite Vanity 
Style Tone popular tongths Temples. 


MINNESOTA OPTICAL COMPANY 
Exclusive Supplier — for the Profession 


621 West Lake St., Minneapolis 8, Minnesota 
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This certificate you receive 


with your finished Rx protects =, 


you, your patient and labora- 


tory. It indicates that your 


Rx was filled using Genuine 


Therminon. 


RELIABLE LABORATORIES 


NEVER DEAL IN IMITATIONS NOW you can prescribe from a 


complete line of Therminon 


THERMINON LENS CORP. lenses, including all types of 


63rd and University Avenue, Des Moines, lowo Bifocals and Trifocals. 


ANNOUNCEMENT BY 
Illinois College of 
OPTOMETRY 


Applications for admission to 
classes beginning September 9. 
1957 are now being received. 


Three year course 
of professional study 
FRAME DISPENSING EQUIPMENT Leading to the Degree of 
FITTING DESKS Doctor of Optometry 
FRAME CABINETS 


Requirements for Entrance: 


WALL CEPLAYS Two years (60 semester hours or 
SPECIAL PRESENTATION ITEMS easter 
cified liberal arts and sciences. 


Guaranteed, quality-built products of unsurpassed 
workmanship and design. 


FRAME-TAINER unparalleled, the 
most ingenious frame holder ever 


WRITE FOR BULLETIN 
TO: REGISTRAR 


fer ILLINOIS COLLEGE 
Ghee of OPTOMETRY 


3241 So. Michigan Ave. 


Send your name and address for 

descriptive catalog to: Technology Center, Chicago 16, Ill. 
GLOVER MANUFACTURING CO. 

Box 4093 Austin 51, Texas @ 
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Thermino® formula and absorb infra-red well 
Your prescription pas ground in 
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The Perfect Dispensing Mirror 


Center panel is 542” x 62”, side panels 
are 5” x 642”, in regular white quarter- 
inch plate glass mirror. 

Set in scientifically designed all metal 
base and frame, beautifully finished in 
rich maroon; fully adjustable tilt. 


F.0.B. Chicago. 


MAGNIFYING MIRROR A MUST for high error 
patients. Attachable to Mor-Vue Mirror $275 


ARMCO MERCANTILE CO. 221 Nn. tasatte street, CHICAGO 1, ILL 


EZY REDE 
Magnifiers and Readers. 


Now stocked by your Optical 
Supplier. 
Request Specialty Catalogue. 


APEX SPECIALTIES COMPANY 
1115 Douglas Ave. 
Providence 4, R.1. 


THE CORRECTION LENS 


This report deals with the eye as an optical 
system and the lenses which are used in cor- 
recting the deficiencies of this system. The 
author reviews the mathematical discipline 
on which lens corrections rest and combines : 
this with the ametropias corrected by these 

means. Written by Dr. Julius Neumueller, BALZERS 
Pennsylvania State College of Optometry. 
Write for Monograph No. 52. 60 pages and GERAETEBAU-ANSTALT - ‘eazeas. PRINCIPALITY OF LIECHTENSTEIN 
cover. 90 cents. Send stamps or coins to (Swiss Customs Areajorto = 
AMERICAN ACADEMY OF OPTOMETRY 


1506-1507 Foshay Tower OR. M. VEUVE COCHRAN. 234 S. CHESTER AV. BAKERSFIELD. CALIF 


Where do the roads 
of ophthalmic progress lead? 


Scientific progress shows the right roads aliead more cleariy with 
each passing year. This has been particularly true in the ophthalmic 
field. Those laboratories which have used only the quality prcducts 
of the progressive manufacturer have found that they benefit and 
build both themselves and the doctors whom they seive. 

This has certainly been true in the case of corrected curve lenses. 
Progressive laboratories everywhere stress their use—and they mean 
even more to the doctor and his patients. We lend our voice strongly 
to this suggestion. It is our firm belief that we serve better by sup- 
porting such recommendations. 

We also add our voice to those of the increasing numbers who are 
advising the presc_iption of Continuous Vision Lenses in the practice 
of eye care. Produced on the excellent Univis Series of Corrected 
Curves, CVs represent the ultimate in performance for a substantial 
percentage of presbyopic prescriptions. 


A COMPLETE Rx SERVICE Juin City OPTICAL COMPANY 


MINNEAPOLIS MINNESOTA WILLMAR 


NOW AVAILABLE TO THE OPTOMETRIC PROFESSION: 


THE WOLFE TONOMETER 


The use of the Wolfe Scleral Tonometer has been validated 
for the measurement of increased intra-ocular pressure as 
in glaucoma. 

It may be used for the detection of abnor a! diurnal vari- 
ations, marked differences in comporati' . pressure of the 
two eyes and in conjunction with optometrically applied 
provocative tests, all indicative of incipient glaucoma. 

A brochure describing the specific instrumentation and 
summary of research will be sent upe -equest. 

The Wolfe Tonometer is ovaileble i. .imited quantities, and 
may be purchased directly 


F.0.8. CHICAGO 
DEPARTMENT OF CLINICAL RESEARCH 


Illinois College of Optometry 
Technology Center 
3241 SO. MICHIGAN AVE., CHICAGO 16, ILLINOIS 
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Bo. temple, 


strong and flexible 
yet delicately thin over the ear 


38/18, 38/20, 40/20, 40/22 


Riding Bow, (LO) 514”, 534”, 6 


Caramel, Peppermint, 
Candy P 


You know how they are—always wandering around in 
mother’s dresses and high heeled pumps. And there’s 
a lesson in this for us all; for enthusiastic approval, 
give em something grown up! Give em Dungaree Doll. 
Fresh and dainty in styling, they're sturdy enough for 
tomboys too. And they’re made to keep those lenses 
comfortably positioned—with special pads and temples. 
Four hit colors—Blueberry, Caramel, Peppermint and 
Candy Pink. Through your Univis laboratory! 


The UNIVIS LENS Company 
Dayton 1, Ohio 
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Our Policy is to Lower Your Costs. 

We are again expanding our plant, making room for 
more automatic precision machinery to give you the finest 
quality and service obtainable, anywhere, on a volume 
production basis. Our modern plant means lower costs 
and faster service for you. 


We Give Complete Service. There is NO prescription that we can’t handle. 


We serve the nation by fast air mail 24 hour service. 
We distribute optical supplies from the nation’s leading 
manufacturers. 


Interested in the Latest Fashions in Eyewear? 


Join our monthly sampling program. You will auto- 
matically receive samples of the newest fashions in eye- 


wear for your inspec- 
tion. Keep only what PTTITiiiiiiiiiiiiiiiiiiiiii 
you want, and return COMMERCIAL OPTICAL CO. 


the balance for credit. BOX 1215, OMAHA, NEBR. 
Please send me: 
(0 Add My Name to Your Automatic Sampling 
Program 
COMMERCIAL OPTICAL CO. 
Wholesale Optical Supplies 
OMAHA, NEBRASKA 


The Leading Independent Rx Laboratory : 
in the United States Ranusbasadssossnecoccococseencoccesseees 
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